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FOREWORD

This report volume is the programmer's manual developed during a study
of methodologies and systems modeling for optimal assignment of re-
sources to the national space program and for the evaluation of
potential new space directions. This study is being performed for

the National Aeronautics and Space Administration under Contract
NAS2-5202, and is monitored by Mr. R. E. Slye and Mr. Harold Hornby
of the Advanced Concepts and Missions Division of the Office of
Advanced Research and Technology.

Individuals of Lockheed Missiles & Space Company who contributed to

this study are L. F. Fox, project leader; C. J. Golden, key technical
member; and W. T. Lew
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PRECEDING PAGE BLANE NOT FiLMYD

LW S

SUMMARY

This document is Volume 2 of a two volume series entitled Method-
ologies for Optimal Resource Allocation to the National Space Program
and New Space Utilizations. This volume is a programmer's manual

for the optimal resource allocation and budget smoothing model

described in Volume 1.

.This volume contains appendixes that provide model input requirements,
a sample case, flow charts, and a program listing. At the beginning
of each appendix, descriptive details and technical comments are
provided to indicate any special instructions applicable to the use
of that appendix. In addition, the program listing of Appendix D
includes comment cards that state the purpose of each subroutine in
the complete program and describe operations performed within that

subroutine.

Appendix A, Input Requirements, provides details on the many options
that adapt the program to the specific needs of the analyst for a

particular problem.
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8o

DRECEDING PAGE BLANK . o |



Appendix A
INPUT REQUIREMENTS

A.1 UENERAL

A complete glossary of input terms and detailed format requirements are
included in this appendix. Variable names are listed by order of input in
corresponding sections of use to make the glossary easier to use than an
alphabetical listing. Comments are also included which describe either

external or internal restrictions associated with the variable.

Figure A-l_illﬁstrates the basic data deck layout for this program. Any
section may be eliminated if there are no associated data. However, either

a blank card must be inserted in place of the section or the control card

must reflect no input for that section. If the control card is coded so no
data are input for some section, then values input for the preceding case are
automatically supplied. Otherwise, if no data are desired for any one section
then a blank card must replace that section followed by a blank card which
designates the end of that section. Stage performance data to be used in the
stage-matching screen may be eliminated entirely, including the final blank
card, if the stage-matching screen is not to be used. If this screen is used,
then the stage cards must be ordered so that all stages in Class 1 precede those
in Class 2, which precede those in Class 3, which precede those in Class L.
Stages not included in the matching screen follow those in the above classifi—.
cations. If the matching screen is not used, the order of cards within each

section is unimportant.

Constraint and budget level cards are input to the SMOOTH subroutine of

integrated program. The last data card input to this budget section is

followed by a card containing only an asterisk in_the first column.
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Then the control card for the next set of data appears unless there are
no more data cases to follow. In this latter case, a blank card follows

the asterisk card in order to terminate the run under normal circumstances.
A.2 INPUT FORM AND DEFINITIONS

Card Variable
Column Name Format Description and Comments

Control Card
1-73 LP I3 Code for logic printout

If LP > 2 Print decision numbers
for each vehicle

IfLP>1 Print logic associated
with algorithm

If LP = O No logic output
L -6 NOPT I3 Code for mission/vehicle compat-
ibility screen

1 - AV vs. payload weight +
availability + a priori
assignment

2 - Code 1 plus use stage-matching
screen

3 - All criteria

T-9 MOS I3 Method of solution desired

MOS = O Optimize assignment and gmooth
resulting budget

MOS = 1 Input assignment and
smooth resulting-budget
MOS = 2 Optimize assignment and
output associated costs
MOS = 3 Input assignment and
print out associated costs
10 - 12 ' NSOL I3 Number of solutions to be output in
. ascending order of total program
cost

A-3



Card Variable

Column Name Format Description and Comments

13 - 15 MSOL I3 MSOL = 1 bypasses time-saving
feature in algorithm

16 - 18 MITR 13 Maximum number of allowed iterations

K between SMOOTH AND ASSIGN

19 - 21 LY I3 Last two digits of initial calendar
launch year of mission model

22 - 24 MYRS I3 Mission model duration in years

25 - 29 TREF F5.1 Last 2 digits of calendar year for
SMOOTH

30 - b1 GUESS Fi12.2 Upper bound for total launch vehicle

program (saves storage space if real-
istic value). If GUESS = 0.0, then
GUESS is assigned a value 1.0 E15

ho - LY GRO F3.1 Annual economic growth factor, e,g.,
- 7% inflation/year; GRO = 7 .

ks _ L9 SLO F5.1 Annual Sustaining Costs less than
SLO are left out of the basic algor-
ithm and treated later in determining
the optimal assignment. MSOL = 0 ‘
option must be specified for implemen-

tation
50 - 53 ' CORR F4.2 Correlation between development and oper-
ating cost growth factors (e.g., 0.3)
67 - 68 IP 12 Code for pad input*
69 - 70 - IG 12 Code for stage input*
71 - 72 ' IFM 12 Code for shared cost group input¥*
73 - Th II 12 Code for integration cost input¥
75 - 76 IM 12 Code for mission input*
ST7T - T8 ISD 12 Code for special program data¥
79 - 80 v 12 Code for vehicle input*

¥ If > 0, new input for this case

If < 0, use data from previous case
A-k



Card
Columns

Variable

Name Format

Description and Comments

Stage Information (Input only if IG > 0) I = 1, NSTG < 50

1k

20

26

31

36

Ly
50

29
62

65
68

T1
Th

19
25

30]

35
Lo

k9
55
61
6l

ey

67

70
75

76

KODS(T) 12
STG(I) Al
SR(T,J) 3F6.3

J=1,3

PLC(I,T) 3F5.3
J=1,3

SNR(T) F6.3
STsS(I) F6.3
LSA(T) I3
NBY(I) I3
NFS(I,J) 413
J =1,k

Reference number of stage on card I
Name of stage on card I

Recurring cost for first unit of
stage on card I

J =1 Hardware
d =2 ETR launch support
J = 3 WTR launch support

Recurring cost learning curve percent
for stage on card I in decimal form

(e.g., .95)t

J = 1 Hardware
d = 2 ETR launch support
J =3 WIR luanch support

Development cost of stage on card I
Sustaining cost of stage on card T
Last year stage on card I is available™

Batching duration in years for stage
recurring cost

KODEF of the shared cost groups (up
to 4) to which stage belongs

t If percent is 100, then input zero for more efficient program operation

* 1 corresponds to year ILY

+ If available through mission model, any number > MYRS may be input. If
number < MYRS is input then this termination date is maintained through
all iterations.
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Card

Column

78

79
80

Variable

Name Format
MODE(I,J) 311
J=1,3

Second Stage Card

SUSLS(I,J) 2F5.0

10 - 14} JF=1,2

15 - 17 NU(I) 13

18 - 23 UPP(T) F6.2

2k - 29 UPPXX F6.1

30 - 32 PXX F3.2

33 - 38 RPLO(I) F6.0

39 - 4o DS(T) F2.0

* If = 0, learning curve type input

If = O, jump type input

3t Any

A-6

Description and Comments

Code to indicate type of input for
recurring cost of stage on card T*

J =1 Hardware
J = 2 ETR launch support
J = 3 WIR launch support

Sustainihg cost at launch facility for
Stage I, not to be duplicated at each
pad.

J =1 ETR
J =2 WIR

Number of reusable units in initial
investment of component I

NU
NU

0 unit is expendable
O estimate used by program directly

>
NU < -2 estimate used by program for
first iteration, then subroutine
REUSE calculates estimate for NU

Unit purchase price

PXX% tail such that using the lognormal
distribution, prob. (UPP(I) > UPPXX) = PXX
(eogo, PH = 005)

Return payload weight in 1lbs for this
component. ¥* (Vehicle return payload =
orbiter return payload)

Duration in years over which B function
distributes development cost for stage

on card I. (Leave blank if SNR(I) = O .
Input necessary if SNR # 0)

value > 1.0 may be input to indicate payload return capability
besides crew.



Card

Column
T [ 1T,
bz o Ll
hs - L9
50 - Sk
55 - 59
60 - 62
63 - 68
69 - 71
T2 - 77
78 - 80

Variable
Name

IST(1)

NSFX(NSDC*)

SRXX(J)
J=1,3

xx(1)

SNRXX
xx(2)

STSXX
XxX(3)

Format

I2

12

3F5.1

F3.2
F6.1
F3.2

F6.1
F3.2

Description and Comments

Last 2 digits of calendar start date
for Stage Development Program (necessary
if SNR or STS#0

Duration in years < 12 for any
miscellaneous (fixed or development)
program assoclated with stage on

card I (e.g., Run out costs). (Stand-
ard Development costs are distributed
by a Beta function - any other develop-
ment distribution may be input under
this special category.)

Xx% tail such that

prob. (SR(J) > SRXX(J)) = xx(1)
for J =1,3

Percent tail above in decimal form
(e.g., .05)

Xx% tail such that

prob. (SNR(I) > SNRXX) = XX(2)
Xx# tail such that
prob. (STS(I) > STSXX) = XX(3)

If MODE(I,J) # O for some J, require following Jump Type Input Card for Each

such J.
5 - 1k
15 - 24
25 - 34
55-1+h

SRI(1.X,1)

SRI(LX,2)

SRI(1X,3)

POJ(1.X)

F10.3

F10.3

F10.3

F10.3

Total recurring cost for up to POJ
number of stages

Slope of line defining total recurring
cost for over POJ number of stages

Y-intercept of line defining total
recurring cost for over POJ number
of stages

Number of stages at which function
defining total recurring cost changes

slope

#* NSDC = Number of special development costs < 50

A-T



Card

Column
ks - s
55 - 57

Variable
Name

SRJIXX
PxX

Format Description and Commments
F10.3 Pxx% tail such that
F3.0 prob. (SRJ(LX,1) > SRIXX) = PXX

If NSFX(NSDC)# O read in Pollowing card.

1

14

19
ol

29
3k

59
bl

ko
54

59
6l

70

18

3

15

23
28
33
38
43
L8
53
58
63

69
72

NRFX(NSDC)

RXD(J,NSDC)

J =1,12

RXDXX

15 Start date for special development
' cost associated with stage on card
I. (Referenced to IST(I))

12F5.2 Special development cost to be spent
in calendar year
1900 + IST(I) + NRFX(NSDC) - 2 + J

(Input distribution)

F6.1 PXx% tail such that
F5.2 12
prob( }j RXD(J,NSDC) > RXDXX) = PXX
J=1

Last Stage Card must be followed by a blank card.

18
A-8

17
27

KODEF(J)=I
FAM(T)
FMNR(T)

FMSUS(T)

(Input only if IFM> 0) T = 1, NFAM < ko

I2 Reference Number of group on card J
Al Name of group I

F10.0 Development cost of group I

F10.0 Sustaining cost of group I



Card Variable
Column Name Format Description and Comments

28 - 31 YDF(I) Fh.1 Duration in years of Development .
Program cost distribution (B Function).
(Leave blank if FMNR(I) = O.)

32 - 3k JST(1) I3 last 2 digits of calendar start date
for group Development Program - nec-
essary if FMNR or FMSUS # O

35 - 37  NSFX(NSDC) I3 Duration in years for any miscell-
aneous fixed or development program
distribution associated with group I,
(Distribution input on following card. )

38 - 47| FMSLS(I,T) 2F10.0 Sustaining cost at launch site for
group I not to be duplicated at each
pad.

L8 - 57 J=1,2 J =1 ETR
J =2 WIR

58 - 6k FMNRXX F7.0 xx% tail such that

65 - 67 XX(1) 3.0 prob. (FMNR(I) > FMVRXX) = XX(1)

68 - Th FMSSXX F7.0 xx% tail such that

75 _ 7 Xx(2) 5.2 prob. (FMSUS(I) > FMSSXX) = XX(2)

If (NSFX(NSDC) # O) read following card.

1-3 NRFX(NSDC) 13 Start date for special Development
cost associated with group I.
(Referenced to JST(I)).

4 - 87| rRxp(J,NSDC) 12F5.2 Special Development cost to be
- 13 ' spent in calendar year
1 - 18 J=1,12 1900 + JST(I) + NRFX(NSDC) - 2 + J
(Input distribution)
59 - 63
64 - 69 RXDXX F6.1 Pxx% tail such that
70 - T2 PXX F3.2 12
‘ prob. ( ;ﬂ RXD(J,NSDC) > RXDXX) = PXX
J=1

A-9



Card
Column

Variable
Name

Format

Description and Comments

Last Group card must be followed by a blank card.

Integration Cost_Cards (Input only if II > 0) I =1, NCT < 30

3-5

6 -8

9 - 18
19 - 28
29 - 38
39 - 48
hg - 52
53 - 55
56 - 58
59 - 68
69 - 78

PLCINT(I)

DINT(I)
SINT(I)

YDI(T)

KST(I)

NSFX(NSDC)

SINTLS(I,J)

J=1,2

1l-10

11 - 13

A-10

RINTXX
xx(1)

I3

I3
F10.0
F10.0

F10.0
F10.0

Fh.1

I3

13

2F10.0

KODEF of shared cost group which is
lower member of integration pair T

KODEF of shared cost group which is
upper member of integration pair T

Recurring cost for first unit of
integration T

Recurring cost learning curve per-
cent for integration I

Development cost of integration T
Sustaining cost of integration I

Development duration in years for
B dlstrlbutlon (Leave blank if
DINT(I) = 0.)

Last 2 digits of calendar start
date for integration development
program - input necessary if DINT
or SINT # O

Duration in years for any miscell-
aneous fixed or development program
associated with integration I.
(Distribution input on following
card).

Sustaining cost at launch facility
for integration I not to be duplicated
at each pad.

J =1 EIR
d =2 WIR

xx(1)% tail such that
prob. (RINT(I) > RINTXX) = XX(1)



Card Variable

Column Name Format Description and Comments
1k - 23 DINTXX F10.0 xx(2)% tail such that

ol _ 26 x(2) 3.0 prob. (DINT(I) > DINTXX) = XX(2)
27 - 36 SINTXX F10.0 Xx(3)% tail such that

b. = ;
37 - 39 Xx(3) 3.2 prob. (SINT(I) > SINTXX) = XX(3)
IF NSFX(NSDC) # O read following card.
1-3 NRFX(NSDC) 13 Start date for Special Development

cost associated with integration I.
(Referenced to KST(I))

L - 8 RXD(J,NSDC) 12F5.2 Special Development cost to be spent
_ in calendar year
9-15 J =112 1900 + KST(I) + NRFX(NSDC)- 2 + J
14 - 18 (Input distribution)
59 - 63]
64 - 69 RXDXX F6.1 Pxx% tail such that
70 - T2 PXX F3.2 12
prob( z; RXD(J,NSDC) > RXDXX) = PXX
J=1

Last Integration card must be followed by a blank card.

1 -4 KODEP(I) Ik Number of pad complex on card I
7 - 10 PAD(T) Al Name of complex on card I
11 - 15 NPERPD(T) F5.0 Maximum number of launches/year/pad

possible at complex I

2nd - 6th cards needed for each pad complex (stage cost data, 2/card) (J = 1,10)

3 _ k NPSTG(I,J) 12 KODE corresponding to Jth stage costs
43 - bl of complex I

A-11



Card
Column_
5 -9
L5 -l+9_J
10 - 12|
50 - 52|
13 - 15|
53 - 55
16 - 20
56 - 60 |
21 - 25 ]
61 - 65,
26 - 30|
66 - 70|
31 - 35]
71 - 75
36 - Lo
76 - 80

Variable
Name

PSTGD(I,T,1)
YDPS(I,J)
MST(I,J)

PSTGS(I,J,1)

PSTGD(I,J,2)

PSTGS(I,J,2)

- PSTGD(I,JT,3)

PSTGS(I,J,3)

Format

F5.0

F3.0

I3

F5.0

F5.0

F5.0

F5.0

5.0

Description and Comments

' Jth stage development cost of first

pad in complex I

Development duration in years for
B distribution

Last 2 digits of calendar start
date of PSTGD

Jth stage sustaining cost of
first pad in complex I

Jth stage development cost of
second pad in complex I

Jth stage sustaining cost of
second pad in complex I

th stage development cost of
third pad in complex I

Jth stage sustaining cost of
third pad in complex I

Tth - 9th cards needed for each pad complex (family cost data, 2/card)(J = 1,5)

5 - 4]
45 - bl
5-9
hs - MQJ
10 - 12]
50 - 52
13 - 15|
53 - 55 |
16 - 207
56 - 60 |

A-12

NPFAM(I,J)
PFAMD(T,J,1)
YDPF(I,J)

LsT(1,J)

PFAMS(I,J,1)

I2
F5.0
F5.0
13

F5.0

KODEF corresponding to Jth family
costs of complex I

Jth family development cost of first
pad in complex I '

Development duration in years
for B distribution

Last 2 digits of calendar start
date of PFAMD

Jth family sustaining cost of
first pad in complex T



Card Variable

Column Name Format Description and Comments
21 - 25 PFAMD(I,J,E) F5.0 Jth family development cost of
61 - 6 second pad in complex I
26 - 30] PFAMS(I,J,2) F5.0 gt family sustaining cost of
66 - 70 second pad in complex I

- 70l |
31 - 35] PFAMD(I,J,3) F5.0 g family development cost of
71 - 75 third pad in complex I
36 - LO] PFAMS(I,J,3) F5.0 P family sustaining cost of
76 - 80, third pad in complex I

10th and 11th cards needed for each pad complex (integration cost data,
3/card) (J =1,5)

9 - 11] NPINTL(I,J) I3 KODEF of lower group corresponding
33 _ 35 to Jth integration cost of complex I
5T - 59
12 - 14] NPINTU(I,J) ) KODEF of upper group corresponding
36 - 38 to Jth integration cost of complex I
60 - 62
15 - 32] PINTS(I,J,K) 3F6.0 JeB integration sustaining cost
39 - 56 K=1,53 of Kth pad in complex I

- 2
63 - 80]

Last Pad Card must be followed by Blank Card.

1-2 KODEM(T) I2 Reference number of mission on
’ card T

3-8 NAME(I) A6 Name of mission on card I

9 - 12 PB(I) Fh.2 Priority of mission on card T

15 - 16 NSYR(I) I2 Number of sustaining years

required for SUS(I) after last
launch year

A-13



Card Variable

Column Name Format Description and Comments
17 - 18 NYRSFX(I) 12 Duration in years of any fixed

or special development cost
distribution associated with
mission KODEM(I)

19 - 25 VLR(I) F7.0 Characteristic velocity required
in fps to accomplish mission on
card T

26 - 28 RPIM(I) F3.0 Return payload weight in 1bs

required by mission on card I*

29 - 31 TAMT(T) F3.0 Number of days orbiter required
' for mission completion (only
required if NU < O for some
reusable stage).

32 - 38 WPR(T) F7.0 Payload weight in 1bs required
for mission on card I

39 - Lo NTRIP(I) 12 Maximum number of launches
allowed to carry WPR(I) 1lbs into
orbit. NTRIP(I) = O is same as 1.

b - 8o MISN(I,J) 2012 Number of launches for mission
o on card I in calendar year
J = 1,MYRS Jd + 1900 + ILY - 1 with WPR

payload at each launch

Second Mission Card

3 - 12 PLR(I) F10.2 Payload recurring cost for
, mission KODEM(I).
13 - 22 Sus(1) F10.2 Payload sustaining cost
23 - 32 ' c(1) F10.2 Payload development cost
53 - 37T YDPL(T) I5 Duration ih years over which

[ development cost is to be
distributed by Beta Function

- -"V'"’_'_' M=

38 - 42 RDIST(I,L) LFs.3 Input recurring cost distribution
b3 . L -1l for PLR in decimal form (e.g.,
2 T L=1 RDIST(I,1) = .05)
L8 - 52
55 - 5T
R Currently, any value > 1.0 indicates that mission I is to be performed

only by vehicles whose upper stage has RPLO > 1.0 .
A-1k



Card Variable

Column Name Format Description and Comments

58 - 67 PLMD(I) F10.2 Maximum diameter of payload for
mission on card I

68 - 69 NPLS(T) I2 Code for payload stabilization
requirement

0 - No requirement

1 - Must be spin stabilized

2 - Must not be spin stabilized
70 - 71 MR(I) 12 Code for man-rating requirement

for mission on card I

0 - No requirement

1 ~ Must be man-rated

72 - T3 LTR(I) I2 Code for launch site of mission
1 - ETR
2 - WIR

T4 - 75 NRR(I) 12 Number of restarts required for
mission

76 - 17 Is(1) I2 Last 2 digits of calendar start

year for development cost PLD(I)
78 - 80 IVEHIA(TI) I3 A priori vehicle assignment for
mission on card I

If no vehicle assigned - O input;
KODEV of vehicle input otherwise

Third Mission Card

1 -10 PLRXX F10.0 xx(1)% tail such that
11 - 13 XX(1) 3.2 prob(PLR(I) > PLRXX) = XX(1)
1k - 23 CXX F10.0 Same for C(I)
2k - 26 xx(2) F3.2
27 - 36 VSUSXX F10.0 Same for SUS(T)
37 - 39 XxX(3) F3.2
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Variable
Name

Card

Column Format

If NYRSFX(I) # O read following card.

1-3 NSTRFX(I) I3

y - 8] RFIXD(J,I)  12F5.2
9 - 13

1k - 18 J=1, 12

59 - 63
64 - 69 RXDXX F6.1
70 - T2 PXX F3.2

Description and Comments

Start date for special development
cost associated with mission KODEM(T)
referenced to IS(I)

Special Development cost to be spent
in calendar year

1900 + IS(I) + NSTRFX(I) - 2 + J
(Input distribution)

PXx% tail such that

12
Prob( Ej RFIXD(J,I) > RXDXX) = PXX
j=1 |

Last mission card must be followed by a blank card.

AP A= PSP Py

ISD> 0, I =1, NSPR< 6

1-3 KODESP(T) I3
b-9 NAME(T) A6
10 - 19 c(1) F10.2

20 - 2k YDPL(T) 15
25 - 26 18(1) 12
27 - 36 Sus(1) F10.2
37 - 38 NYRSST(I) 12

A-16

Special_Program Data_Card (No launch associated with program) - Input only if

Code number for Special Program (must
be larger than 100)

Name of Special Program on card T

Development cost associated with
program (distributed by B Function)

Duration in years of Development
program

Last 2 digits of start year for
development cost C(I)

Annual sustaining cost associated
with program

Duration in years of sustaining
program



Carad Variable

Column Name Format Description and Comments

39 - Lo NYRSFX(I) 12 Duration in years of any fixed
cost which does not have a B
distribution

4 - 50 CXX F10.20  xx(1)% tail such that

51 - 53 (1) F3.2 Prob(C(I) > CXX) = XX(1)

sh - 63 SUSXX F10.2 xx{2)% tail such that

6h - 66 xx(2) 3.2 Prob(SUS(I) > SUSXX) = XX(2)

- If NYRSFX(I) # O read following card.

1 -3 NSTRFX(T) 13 Start date for fixed cost
referenced to IS(I)
- 8] RFIXD(J,T) 12F5.2 Fixed Cost to be spent in
_ calendar year
-1 J=1,12 1900 + IS(I) + NSTRFX(I) - 2 + J
14 - 18
59 - 63
64 - 69 RXDXX F6.1 PXx% tail such that
70 - T2 PXX F3.2 12
Prob( z RFIXD(J,I) > RXDXX) = PXX
Jj=1

Last Special Program Data card must be followed by a blank card.

1 -8 VEH(I,JT) h12 KODS of stage in th position,
T =1,k where I =1 corresponds to
? booster, for vehicle on card J
9 -21 BL(J) E13.6 Payload vs. characteristic velocity
' curve constants for performance
22 - 3k B2(J) E13.6 evaluation of vehicle on card J.
o PL = EXP(BL - B2*V - B3/(B4 - V))
35 - kv B3(J) E13.6 and V = Excess Velocity = Total
) Characteristic Velocity-Circular
48 - 60 - BH(J) E13.6 Velocity at 100 n.m.
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Card Variable

Column Name
79 - 80 KODEV(J)

Format

I2

Description and Comments

Reference number of vehicle on card J

ond Card needed for each vehicle.

4L -5 NVS(J)

6 -7 MRV(J)

8 -9 NRP(J)
10 - 12 NPAD(1,J)
| 13 - 15 NPAD(2,J)
16 - 18 NYP(1,J)
19 - 21 NYP(2,J)

80 JKEY
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I2

I3

I3

I3

13

Il

Code for stabilization of wvehicle
on card J

1 - Is 8pin stabilized

2 - Is not spin stabilized

Code for man-rating of vehicle on
card J

0 - Is not manerated

1 -1TIs man-rated

Number of restarts possible for
vehicle on card J

KODEP of pad complex at ETR from

which vehicle J can be launched

KODEP of pad complex at WTR from
which vehie¢le J can be launched

lst year Jth vehicle can be flown
from ETR

1lst year Jth vehicle can be flown
from WTR

Code for recurring cost distribution
for vehicle on card J

JKEY = O - standard distribution

is used
1st year of distribution = .05
Recurring cost , _
2nd year of distribution = .20
Recurring cost
3rd year of distribution = .50

Recurring cost

(Continued on following page)



Card Variable
Column Name Format Description and Comments

bth year of distribution = .25
Recurring cost = Launch year
generating this recurring cost

JKEY = 1 - Distribution is to
be input on following card

Optional 3rd card for each vehicle (Input only if JKEY # O).

4 - 8 ALPI(I,J) hps, 2 Input Recurring cost distribution
9 - 13 for vehicle on card J in year T
I=1,k where I = 4 corresponds to year
1k - 18 of launch
19 - 23

Last vehicle card must be followed by blank card.

Stage Performance Cards (Input only if NOPT = 2 on control card) I < NSTG < Lo

1 -k KODE(T) Ih Reference number of stage on
: card I (used to check order of
cards)
5-9 NST(I) 15 Classification of stage on card I

10 - 19 THRT(T) F10.0 Stage thrust

20 - 29 DIAM(I) F10.0 Stage diameter

30 - 39 TSL(I) F10.0 Stage sea-level thrust

Lo - kg LENT(T) F10.0 Interstage length required to
clear engines

50 - 59 WTFU(I) F10.0 Stage fuel weight

60 - 69 WTIN(T) F10.0 Stage total inert weight

70 - 79 ISP(1) F10.0 Stage vacuum specific impulse

Last Performance card must be Ffollowed by a blank card. FEliminate blank
card if NOPT # 2.

Reusable Stage Cards (One card required for each stage I with input negative
- NU(T)). (No special order required)

1 -2 KODE(T) 12 Stage code number of corresponding
reusable stage
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Card Variable
Column Name

5 -6 NOB(I)
7 - 12 XLT(T)
13 - 18 TAT(I)
19 - 2k PLCT(T)

Format Description and Comments

I2 Code to identify type of stage
NOB = 1: BOOSTER
NOB = 2: ORBITER

F6.1 Amortization Lifetime (number of
launches per unit before replace-
ment )

F6.1 Land to launch turn-around-time

for first refurbishment (days)

F6.3 Learning curve percent for
TAT in decimal form calculated
from reference year (if zero is
input, then PLCT is assumed to
be 100)

Last Reusable Stage card must be followed by blank card. (Blank card
required even if no data are input in this section.)

Budget Smoothing Data is input in subroutine SMOTHS using a CALIL INPUT
statement. The following variables may be input at this time.

Variable

Name

TITLE(ZL)

LEVEL(J)
ISTRT

IFIN

MAXTTR

NCSTR

NPROG (K )

A-20

Description and Comments

Output page HEADING - if no input blanks are output.
40 characters are allocated for storage, e.g.,
TITLE = 'LUNAR OPTION'

YEARLY DESIRED FUNDING LEVEL (20 year maximum), e.g.,
LEVEL = 300., 375., 18 x 300. (in dollars of applicable year

FIRST YEAR of smoothing interval - referenced to
TREF = 1

Last year of smoothing interval - referenced to TREF

Maximum number of iterations allowed per case in
SMOTHS subroutine

Number of constraints on mission programs < 90

The reference number (KODEM or KODESP) of the
mission being constrained



Variable

Name

KPROG(K)

KODE(X)
cs(k)
FIXED(T)
PMAX
PMIN

ACCL

EXT

Description and Comments

The reference number (KODEM or KODESP) of the
constraining program or mission

Code number for type of constraint < 11
Constant associated with each constraint

Yearly total fixed overhead costs (I = 1,20) (in refer-
ence year dollars) If no input, is set to zero

Constants associated with PLOT2 - if no input they
are set to 5000. and 1500. respectively

Code for use of acceleration option - if no input
it is set = TRUE

Code for use of extension option - if no input it
is set = TRUE. If FALSE is input, these options
will not be used.

The next card contains an

¥ in the first column.

The next card is either a new control card for the next case of data or a
blank card so that the run is terminated under normal circumstances.
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Appendix B
SAMPLE CASE

B.1 DESCRIPTION

The output from a sample case is presented in this Appendix. Data are synthesized in
order to test logical sequences. No significance should be attached to the values used.
The listing includes a module map so that storage requirements are defined for each
subroutine and common block. The program first prints out input data for easy refer-
ence and to provide a check on punched data. If probabilistic data are input, then two
lines of output are provided for each item; the first line represents the most likely
values input while the subsequent line represents the expected values calculated by

the program.

Each section of output is described in detail:

(1) STAGE COST DATA include stage title or identifying name, recurring cost
of first unit and learning curve (LC) factor for hardware, ETR, and WTR
recurring cost, respectively. If any stage has jump — discontinuous form of
recurring cost for any of the above three types — then the following line
provides relevant information. Development and sustaining cost for each
stage are listed along with years of availability referenced to the initial
launch year. Each stage may belong to at most four "shared cost groups,"
whose reference numbers are listed on the output. Each group number is
referenced to the "Shared Cost Data' number which follow this section.
1"Batch Fact' defines the number of years over which vehicles may be con-
sidered as produced in one period of time for learning curve purposes. A
a reusable stage is designated as such and its expected unit purchase price
is given with the input most likely value in parenthesis. Any miscellaneous
costs associated with a stage are output as fixed costs. The annual

expenditure is provided over a 12 year period.



(2)

3)

(4)

G

SHARED COST DATA include data on each shared cost group which was
referenced in (1) above. These groups may be families such as the Titan
family or they may be subsystems, such as a guidance system shared by .
several stages. Total development cost for any vehicle equals the sum of

the development costs for each of its component stages plus any development
costs for any shared groups associated with these Stages plas any integra-
tion development costs required. As mentioned above, the first line .
represents the most likely value while the second .line (if appropriate) repre-

sents the expected value calculated by the program.

INTEGRATION COST DATA are always between "families." If a specific
stage-to-stage integration cost is desired, each stage must be put in a
shared cost group by itself. Thus, many shared cost groups in (2) above
will have no associated non-recurring costs. These groups will, however,
be integrated with other shared cost groups, and this combination does have

an integration non-recurring cost.

PAD COST DATA would normally be the section which follows. For simpli-
city, no pad costs were included with this test run, but this section would

list thé complex reference number, identifying name and location, e.g.

TITE represents Titan ETR complex, and the next entry would show the
maximum number of launches per year per pad at this complex. All possible
combinations of pad-related costs are listed with their respective values for
each pad.

MISSION MODEL DATA include mission internal reference number, identi-
fying name, total AV required, payload required in lb, priority value,
launch site identification, (1 = ETR, 2 = WTR), and launch rate schedule
by year.

The following page lists all most likely costs (modal) associated with each
mission and then lists all the corresponding calculated expected costs. Pay-
load recurring costs (PLR) are distributed over a 4-year period by the follow-

ing four fractions, where the last year is the year of launch. Development



(6)

(7)

(8)

(9)

(10)

(1)

costs (DEV) are included along with the development period and starting
year. Sustaining costs (SUST) and total miscellaneous fixed costs (FIXED)

are included for future reference.

SPECIAL PROGRAMS are listed by internal reference number and name.
Development cost (DEV), start year and duration are included along with
sustaining costs (SUST). Fixed costs, if any are input, are output by year.
Both modal (input) and expected (calculated) values are output.

INPUT DATA TOTALS include total number of each input item along with

other pertinent information from control card.

QUANTITIES BRANCHED UPON lists every non-zero, non-recurring cost or
budget option" which the algorithm will consider in the optimization process
along with its availability status. The reference number listed is used in

the optional logic output described in (11).

VEHIC LE /MISSION CAPABILITY is a matrix of final vehicle-to-mission
compatibility presenting the results of subroutines CAPBLI and AVAILI.
Each vehicle is listed by stage components and internal reference number.
The vehicle /mission number on the top line represents the mission-year
combination number (NM) while the mission number only is given on the -

following line at the top of the matrix.

CHANGED QUANTITIES BRANCHED UPON is a section included only if
reusable stages appear in the input. The number of units purchased is
indicated and multiplied by the unit purchase price in order to determine
the estimated investment cost for each reusable stage for that iteration.
This investment cost is added to the actual development cost for use by
the algorithm. In general, these 'budget option'" quantities are the only
ones from the list in (8) that will vary from iteration to iteration.

BRANCH AND BOUND NODE VALUES present optional information which
enables the user to check the internal logic of the algorithm. Each node is
given a reference number which it keeps until its associated total bound
exceeds the value of a known solution. (****represents a very large number,

denoting an unfeasible combination). The node number from which branching



is taking place is provided in the second column. The last new node to be
generated at each branch is given the reference number of its parent node
for continuity. The reference number of the cost item under consideration
[seé (8)] is listed in the next column along with the appropriate sustaining
year for that node. (0 represents no development or sustaining for that cost
item). The recurring, non-recurring, and total loWer bounds are then

provided so that each branch in the decision tree is represented.

When a final solution has been found, it is designated a POSSIBLE SOLUTION.
If it is identically the same as a previous possible solution, this fact is
printed out and the newly found solution is discarded. Otherwise, if some
pad costs and small sustaining costs were ignored by the algorithm, these
extra costs are computed and added to the lower bound of the corresponding
node. The values of these costs are printed out below the node information
for the possible solution under consideration. When the optimal solution has
been found — the least cost possible solution already investigated — this fact

is designated on the following page.

(12) SOLUTION NUMBER 1 — the optimal launch vehicle for each mission-year
combination is printed out as well as an array of mission information for
easy reference. The '"Number of Launches' represents the launch rate by
year multiplied by the priority factor and the number of trips required by
the associated vehicle to satisfy the mission payload requirements.

Following the first solution is a description of the uncertainties associated
with the total cost of this assignment. The lognormal parameters u and
02 are output along with the lognormal densities at selected points.

The 50 percent uncertainty interval, with lower bound taken as

most likely value (mode ), is also output.

(13) Sections (11) and (12) are repeated until NSOL = 3 assignments have been
found. The second and third assignments have added information output
since the probability that those assignments cost more than preceding



(14)

(15)

(16)

assignments is output for various levels of corre-l'ation.. The proper level
of correlation is determined by the analyst since he can determine how
much increase in technology is required by each program. Two programs
requiring approximately the same technological advance will have a high

degree of correlation.

THE OPTIMUM SOLUTION HAS BEEN DETERMINED signifies the success-
ful completion of the algorithm. If no significantly different second and third
best solutions can be found, this fact will be output here and the program

will continue using the optimal solution found.

Following the above selection of an optimal assignment, any input to sub-
routine SMOOTH is automatically output as it appears on the data cards.
The program constraints are then output — first the input constraints, then
the calculated constraints. 'Average' recurring cost data for each of the
vehicles in the optimum assignment are calculated in VEHRC and output on
the following page. Each vehicle is assigned a key number which is used
internally and output with the associated stage component names defining
the vehicle.

The breakdown of costs by program and type, and by program and year on
the folloWing pages, is essentially the same as for the original budget smooth-
ing model. For example, Program 2 (PN = Program Number) has NAME
MAPLSU for Manned Planetary Support. The development start date is
1984. The program has no development (DEVL) costs and hence no develop-
ment duration (YRS). Sustaining costs (SUST) start in year 1984 ( = START
+ SS - 1.). They are spent for 0 (SD) years. Recurring costs start in year
1987 ( = START + RS - 1.) and last for 4 (RD) years. The distribution
follows on the same line (e.g., $133 M in 1987, $405M in 1988, $438M in
1989, and $410M in 1990 ). On the following line fixed miscellaneous costs
are similarly listed if any have been input for that program [e.g., fixed
costs start in year 1971 (= START + RS - 1,) and last for 5 years (RD) for
Proéram Number 13]. The distribution follows on the same line of output.



More complete data on these entries are provided in reference 1. Programs
associated with missions are output first. For the selected sample case

Programs 1 through 12 are mission related. Program 13 is a miscellaneous
program having no associated launches, and the remaining programs are de-
velopment or sustaining costs associated with launch vehicles. (There are

only twosuch programs for this test case.) These last programs are identi-
fied by the decision number used in the ASSIGN algorithm. A list of decision
numbers, their associated values, and types of expenditure has been output

previously for reference.

(17) The section "Total Program Costs and Launch Vehicle Schedule" is output
 asinthe original smoothing program with the following modification.
Instead of printing the launch vehicle key name under its associated program
and .yea.r of launch, the key number already output with each corresponding
vehicle name is substituted for simplicity. Total program costs are outpuft

by year as they would actually be spent.

(18) A plot follows this tabulated data showing actual yearly totals (*) and
desired yearly level of spending (0). The modal value is plotted as an M
while the'upper value of the 50 percent uncertainty interval is designated
by a U. Fixed costs are plotted by an F. Normally under options MOS = 0
or 1, the smoothed data are then output using the same formats. Only
data input to SMOOTH directly from ASSIGN and the final smoothed data
are output. Intermediate output is supressed. For this sample run,

MOS = 2 was specified so no smoothing was performed. If no new case
data are input, then the normal termination of the run is designated by
END OF DATA — JOB COMPLETE.

Any discrepancies in input data are noted and printed out as a warning to the user.

J,The flow diagrams in Appendix C define all non-normal exits from the algorithm in
CHOOZS Each non-normal termination of a case is denoted by a printout of the
qualifying reason. The program then reads in new case data, if available, and
proceeds as normal.



The sample case included in this Appendix required O.52minutes on the 360/67
computer available at Ames Research Center, Moffett Field, California. Estimating
run time is quite difficult for a new set of data since the number of solutions 'close to"
the opfimum solution determines how large the decision tree will be and, as a conse-
quence, how much computer time must be expended. As a general rule, the computer
time increases linearly with the number of missions in the mission model and expon-
entially with the number of decision items determined by the stage, shared group,
integration, and pad cost input.

B.2 SAMPLE CASE PRINTOUT

The computer printout for the sample case discussed above follows:
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7/¥0x0288  Jus  (T3582,TESTy1411y 'GOLDEN? STOP &
lekF2sal ALLOC. FOR MUX02BB  LKED

Tkres7] 5YSLIB ON 1C0

[eF2371 SYSLMUD OUN 333

i2F2371 DECKS 0N 336

IcF237] ON 330

1£F2371 N 330

I€Fe371 SYSPRINT ON 0A1

172371 SYSUT] Ol 335

1£F2371 SYSLIN ON 051

187451 SYS1.FURTLIB KEPT
Jetzas5t VUL SER NOS= SYSLBl.

1eFzasl SYS71312.T161623,RFO00.MOX02BB.GUSET PASSED
I.F2hntl VOL SER NDS= 555555.

1EFZa51 SYS1.USERLIY KEPT
1.Fz251 VOL SER NOS= USERO1L. .
[EFza51 SYS1.USERLIB2 KEPT
libzaul VUL Stk HUS= 222222.

ThEza%1 0 SYS1USERLIBS . KEPT
frhEenbl VOL SER NUS= 222222.

1¥F77u6] GYLTIZ124T16)623.RFO00.MOX02H8,K0000689 DELETED
[ X LT VUL SEP KNOS=

1-F2u51 $Y$71312.T161623, RFOOO MOX0288.R0000690 DELETED
febens] VoL SER NNOS= USERNO2.

(LR GSTHTL3171101623,RFO00.MOX0288,R0000691 DELETED
I-tenuyl VOL SER NUS= .

bzl ALLBL. FOR MUX0288 GO -
1ee227] PGM=2,0D OUN 333
terZ23/1 FTUHF0O0O)L OUN 063
JEF2271 FIGAFOOL ON OAL

IefFasil GUSET N 333

IeF2e5] SYST1312.T161623.RFO00.MOX02BB.GOSET PASSED

IeFzabl VUL SER NOS= 555555,

IkFza51 5YS71312.T161623.RFO00.MOX02BB.R0000693 DELETED
T1EF 2551 VOL SER NOS=

1t k2851 SYS71312.T161623. RFOOO MOX0288.R0000692 ODELETED
IFE229] VUL SER NOS=

1EF2551 SYS571312.T161623, RFOOO MDX028B.GOSET DELETED

1EFZ 5L VOL SER NOS= 555555,

F EVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,OVLY.MAP - -,
85 t VARIABLE UPTIONS USED = SI2E=(126976,24576) DEFAULT OPTION(S) USED

INCLUDE DE ECKS {MNXOZMN ,MOXO1PK) .

IhCLUDE DECKS{MOXO02NT o MOXO2NR)

ENTEY MAIN

HYEQLAY A
IRCLUGE OFCKSIMOXO2AS)

.éuscoo UVERLAY 8
Hunmo INCLUDE DECKS{MOX020S)
! UVEKLAY C
INCLUDE DECKSIMNXO2EX) . .
UVERLAY B
INCLUDE DECKS(®OX02CI)

UVERLAY C
IHCLUCE DECKSIMOX02M1 ,MUX02P 1, MOXO2ME)

HYERLAY B
INCLIIE DECKSIMOXOZDN.MOXOZHH'MGXOZPN MOX02AL)

uYsrLAY
[ $ A REIVES Ut(&S(MnKO?SMqMOKOZRSqHOXOZVC)

UYERLAY B
18 INCLUDE DECKS(MNXO2CH)
li:nl‘)GJ OVeRLAY C
1R300 INCLUDE Ut(KS(M\xOZLD.MOXOZOU

(IVERLAY
INCLULE DFCKS(MOXOZCH)

UVERLAY € . . N
INCLUDE DECKS(MOX02PC)

UVERLAY &
INCLUDE DECKS(MXO025S,MOXO2RV,MOXO2CR  ALINPT,HOXO1UP MOX02AT Y
1ew GU00 INCLUDE DECKSIMOX02TC}
1EX0000 INCLUDE DECKS(MOX025H,M0X02LC) *

MODULE MAP

CONTROL SECTION ENTRY .
NAME ORJGIN LENGTH SEG. NO. NAME LOCATION NAME LOCATION NAME LOCATION

$SEGTAB 00 &C Y
HAIN 50 1984 1
PACK 1908 €8 1 -

UNPACK 1A24 ITEM 1A6E
NOTRIE 1AC0 2A6 1 -

e e . —



notTR 1068 10C 1

THCSLUG # 1F48 18A 1
ALOG10O 1F48 Al
[HCSSCN = 2108 1£D0 1 Lo6 1Fe4
cos 2108 SIN 2124
IHLSEXP # 22F8 180 1
* EXP 22F8
IHCFRXP % 24A8 141 1
FRXPI= 24A8
{HCFRXPR® 25F0 183 1
S
NAME ' ORIGIN LENGTH SEG. NO. NAME. LOCATION NAME  LOCATICN NAME  LOCATION NAME  LOCATION
N FRXPR= 25F0
THCECOMH* 2778 F31 1 ’ :
1BCOMs 2718 FO10CS» 2836 INTSWTCH 3696
IMCCCMH2® 3680 545" 1
N SEQDASD 3910
INCEMAXD®  3BFB cy 1
MAXO 38F8 M1INO 3C0E ° AMAXO 3cz4a AMINO 3C3A
I-CSSORTS  3CC8 149 1 .
SORT | 3CC8 .
IHCFCYTHe  3E18 1175 1
) . 4DCON=  3E18 FCVADUTP 3eC2.  FCVLOUTP 3F52 FCVZIOUTP 4042
: FCVIDUTP | 442E FCVEOUTP 4930 FCVCOUTP  4B4A INT6SWCH 4E33
IMCEFNTRS  &F90 512 1 .
) ARITH= 4F90 ADJSWTCH S2FC
FI0OCS= *  54ag 160 1
SETB99 5534 RESB99 554€
IHCEF1O05® 5608 111¢C 1
R FIOCSBEP S60E
IMCERARM » 6728 SAC 1
ERRMON 6728 IHCERRE 6740
IHCUOPT & 6CD8 398 1
IHCETRCHe 7070, 28E 1 . :
FHCTRCH 7070 ERRTRA 7078
tHovATARLE 7300 638 1. :
SAVER 7928 FCO )
SavIMp 6<F3 148C 1
SIVSAR 9018 ASC 1 o
SAvVE] L218 FCa 1
$Av2 BTED FEO 1
Sav3 (& (4] 9E4 1
SAVA nias 3168 1
SVALAV 10330 B4t 1
. SAVALL 10578 3a1lC 1
vak.CE 14898 ADC 1
SCRACH 15378 6460 1
$uNT23 18008 24 1
ASSION °  1BEOO 8DE 2
TEVP 1C6E0 4110 2
$ENTAB 207F0 54 2
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DATINS 20848 3EDO 3

SENTAB 24718 18 3

MEAN 24730 23A “

CAPRLE 20848 840 5

SENTAB 21388 18 5

NAME CRISIN LENGTH SEG. NO. NAME  LOCATION NAME. LOCATION NAME  LOCATION NAME * LOCATION
MISMT] 2130 466 6
PERfl 21808 48C 6
MATEL 21cC8 A8 s
SEZSNT 20848 11FE 7
MATIKIT 21748 1984 7
PRINTI 23300 1084 7
AvASLT 24460 7AB . 17
STLM] 20848 2314 8
REUTE 22860 “r3 8
VERRC 23038 302 8
cHONZS 20848 2280 9
SENTL0 22ac8 3c 9
L8 uNOT 22808 ° a50 10
outTPTl 43558 58C 10
CMPARE 22808 2870 1
p0CSTI 22808 18C2 12
SMCOTH 1BECO 224a¢ 13
REVLUS 1E080 672 13 .
CONSTIR 1E728 “F2 13 . .
ALINPT 1EC20 B1a 13 '
INPUT 1€C20 )
wPLOT ¢ 1F740 F68 13 .
pLOT] - 1F772 PLOT2 1F98E PLOTS - 1F852 PLOTS 1FCA2
: oMIT 1FFO6 PLTAPE 1FF3C

AFRMT 20648 40 13- -
TICSTS 206E3 1446 13
SHIFTS 22130 72 13
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LISTC 228F8 784 13

SAVRT 23080 FAO 13
ENTRY ADURESS 50
TOTAL LENGTH 25678 .
sacsMLIN DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

STAGE COST DaTA .
TITLE RECURRING LC RECUﬁRING [ R4 RECURRING LC  DEVELOPMENT SUSTAINING AVAILABLE sHARED COST GROUPS BATCH FACT

(HAROWARE) . GETR ONLY) {WTR ONLY) FROM TO
s-18 38.9¢ 0.0 0.0 0.0 0.0 0.0 95,00 90.00 e 20 o o o 0 1
$-i3 35.36 0.0 0.0 0.0 0.0 0.0 97.90 92.98 4 20 o 0. 0 o 1
S-1c 55,00 0.0 0.0 0.0 0.0 0.0 110.00 147.00 4« 20 14 17 0 0 1
s-1¢ 57,08 0.0 0.p 0.0 0.0 0.0 113.65 152.03 4 20 1 17 0 0 1
s-11 1,00 0.0 0.0 0.0 0.0 0.0 0.0 90.00 4 20 .14 0 0 O 1
S-11 42431 0.0 0.0 0.0 0.0 0.0 0.0 92.98 4 20 14 0 0 © 1
€IXED COSTS = 65.C0 65400 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FixeD COSTS = 67.16 67416 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0
§=4p 21,00 0.0 0.0 0.0 0.0 0.0 60.00 65,00 4 20 14 0 o0 0 1
S=48B 21.65 0.0 0.0 0.0 0.0 0.0 61.99 67.41 4 20 14 0 0 © 1
L5456 14.30 0.0 0.0 0.0 ™0 0.0 45,00 15.00 ‘s 20 13 o o0 o 1
1548 19.03 0.0 0.0 0.0 0.0 0.0 60,48 19.90 'S 20 13 0 o0 0 3
’
1200 27.50 0.0 0.0 0.0° 0.0 0.0 0.0 0.0 1 20, 12 18 20 © 1
1200 30.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 120 12 18 20 © 1
1565 26.50 0.0 0.0 0.0 0.0 0.0 220.00 : 20,00 5 20 1o o 0 .
1565 35.44 0.0 0.0 0.0 0.0 9.0 295.49 26.79 s 20 1n o o o 1
8258 3.39 0.0 0.0 0.0 ° 0.0 0.0 3199.00 244.70 8 20 6 0o 0o o 1
R258 6.98 0.0 0.0. 0.0 0.0 0.0 6560,76 502.06 8 20. o0 o o0 O 1
REUSABLE STAGE UNIT PURCHASE PRICE® 347.18 1 169.40) .
R250 2.31 0.0 0.0 0.0 ‘0.0 0.0 ' 3739.00 178.20 8 20 21 0 0 0 1
R2590 4.77 0.0 0.0 0.0 . 0.0 0.0 7667.82 365.04 8 20 21 o 0 1
REUSABLE ‘STAGE UNIT PURCHASE PRICEw 238.27 ( 116.10)
RleS 6.60 0.0 0.0 0.0 0.0 0.0 4578.00 280.00 8 20 o o o0 O 1
* Rl.S 13.62 0.0 0.0 0.0 0.0 0.0 - 9388,42 574.39 8 20 o o o O 1

REUSABLE STAGE UNIT PURCHASE PRICE= 286.76 { 140.00)
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Fix:iD CO3TS = 10.00 10.00 0.0 0.0 0.0 0.0 0.0 0.0
BIXEQ CL3TS = 13.02 13.02 0.0 0.0 c.0 0.0 0.0 0.0
5570 2,42 0.0 0.9 0.0 0.0 0.0 3000.00 284.60 8
5370 4.7 0.0 0.0 0.0 0.0 0.0° 5864.57 556.72 8

KEUSABLE STAGE UNIT PURCHASE PRICEw 28?..33 ( 164,00)

s/c 2.00 0.0 0.0 0.0 0.0 0.0 1900.00 116,00 5
s/C 2.60 0.0 0.0 0.0 _ .0 0.0 2473.46 143,20 5
REUSABLE STAGE  UNIT PUPCHASE PRICEs 111.03 { 85.00) .
C5m ©0.00 0.0 ¢.0 0.0 0.0 0.0 150.00 85.00 5
CsM 41e32 0.0 0.0 0.0 0.0 0.0 156,97 88.08 5
SHARED COST DATA

NO. TITLE  DEVELOPMENT  SUSTAINING

1% saTN 0.0 110.00

14 SATN - 0.0 113.65

17 sivs 0.0 0.0

1 15e 1.00 2.00

11 156 1.24 2.20

12 120 18.00 23.00

1z 120 20.22 26.00

13 Lsep 0.0 0.0

1e 1205 © 47.00 0.0

18 1205 52.96 0.0

20 1200 60.00 0.0

20 1200 67.40 0.0

21 R250 0.0 0.0

INTEGPATIUN CUST DATA

Lijick UPPER
Geip GROYP

RECURRING Lc DEVELOPMENT SUSTAINING

156 LS4t 0.10 0.0 80,00 1.00
156 LSes 0.12 0.0 107.17 1.24
126 - Ls4s 0.0 0.0 . 80.00 0.0
120 Ls4b 0.0 0.0 107,17 0.0
156 K250 0.0 0.0 50. 00 0.0
156 K250 0.0 0.0 84.99 0.0
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MISSICN MODEL

MISSiON

MANPLA
MANPLA

2
2
3 M
3

MALUSY
MALUSU

[ey

MAPLSU
iP5V

*r e

SPBASE
§23A8E

SPEASV
SPuaSY

5
-]
&
6

12 MEQSUP
12 MtOSuP

VELOCITY

PLR=
PLR™

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=
PLR=

PLR=

PLR= .

PLRe
PLRs

PLR=
PLR™

29900,
2600C.
29200,
29900,

29000
25000.

90.0
1%3.0

50.0
85.0

92.0
153.C

50.0
85.0,
80.0

104.1

45.0
T6.5

85.0
161.4

4C.0
52.1

85.0
161 .6

40.0
52.1

85.0
161.4

40.0
52.1

PAYLOAD

25000.
2500,
26070,

250190,

I

25000,
2
25000,
25600,
25000.
25000,

5070,

25000.
25000,

OIST
D1ST

DIsT
D1IsT

CIsT
0isT

DIST
DIST

0187
OIST

DIST
0187

01T
OIST

DIST
DIST

DIST
DisT

0187
DIST

DIST
DIST

01ST
DIST

BY.15,
8Y.15,

8Y.10,
BY.10C»

BY.15,
BY.1i5,

RY.10,
AY.10,

8Y.15,
3Y.15,

8Y.10,
8Y.10,

8Y.15,
3Y.15,

BY.10,
BY.10,

BY 15,
BY.15.

8Y.10,
BY.10,

BY.15,
BY.15,

BY.10,
BY.10,

PRIORITY TR

«35,
35,

«30,
«30,

«35,
35,

30y
«30,

35,
«35,

«30,
30y

«35,
35,

+30,
+30,
+35,
«35,

«30,
«30,

¢35,
+35,

#30,
«30,

«259
«25,

«30,
«30

23,
°25,

+30,
«30,

«259
«25y

«30,
«30,

25
«25,

+30,
30y

254
25y

30,
30,

259
«25,

«30y
<30,

«25y
«25,

«30,
«30,

»25¢
.25,
.30,
.30,

25y °

25,

30,
«30,

«25y
«254

«30,
«30y

.25,
.25,

30y
#30,

25y
259

30,
«30,

P e 1 pt pt Gt Pt et e B bt Pt

~
-

[-F-N~N-T-N-N-J-N-R-F-¥-]

DEV=
DEV=

DEvV=
DEV=

DEV=
DEV=

DEV=

_DEV=

DEvV=
DEV=

DEV=
DEvV=

DEV=
DEVa

DEV=
OEV=

DEV=
OEV=

DEVe
DEV=

DEVa
DEva

OEVa
DEV=

-~
N
-
w

XXX -Y-N- XY NN ¥-¥-)
-T-X-X-X-X-N-F-X-R-T ¥

17500.0
29748.0

0.0
0.0

17500.0
29748.0

3690.0
4803.7

0.0
0.0

3690.0
“803.7

C.0
6.0

3690.0
4803.7

0.0
* 0.0

LAUNCH SCHEDULE

% 15 T6 17 18 19

Q00000000000

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

[~ N -R-J-R-N.RoNoN-7 3]

~~ OO0 oo (=] (N3

oo -~ [=-X-] -~ oo

00 —N=

[-R-N-N-y-N-N-N N N-¥. ¥-3

YRS
YRS

YRS
YRS

YRS
YRS

YRS

YRS.

YRS
YRS

YRS
YRS

YRS
YRS

YRS

YRS

YRS
YRS

YRS
YRS

YRS
YRS

YRS
YRS

[-X-2-N-R-N-N-N-N-F- .

0OQ0O0ODOO0DOOOOO
ONOQOC0OOO0O0O0

STARTING
STARTING

STARTING
STARTING

START ING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

‘START ING

STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

80°

CO0O0OO0O000OO0O

1984
1984

1984
1984

1980
1580

1980

1980

1977
1977

1977
1977

1979

-3
I~

COONDOO0OOOO

1979

1979

1979

1975
1975

1975
1975

1973
1973

1973
1973

®
~

COXOCOOOCOOO

SUST=
SUSTs

SUsT=
SUSTe

SUST=
SUST=

SUST=
SUST=

SuST=
SUST=

SUST=
SusT=

SUST=
SusT=

SUST=
SUST=

SUST=
SUsT=

SUSt=
SusTs

SUST=
SUSTs

SUST=
KIST=

@
w
@
&

oo®wo0o0O®0C00 0
-
comoocoNnNCOOOO

716.0

0.0
4 0.0

217.3
2B2.9

0.0
0.0

217.3
282.9

0.0
0.0

217.3
282.9

0.0
0.0

-

85 86 BT 88 €9
0 0 0 /] 8
0 0 0 0 0
13 o} 0 (7] ©
0 12 12 12 12
o [} n Q 4]
2 12 12 1le 12
7 o ] 4] /]
¢ 19 10 10 1o
o n 0 0 0
0 (o] [+ [/} 7]
] 0 1] Q /]
1] 1] o] [H Q

FIXEDS 0.0

FIXEDN 0.0
FIXED= 10.0
FIXED= 11.0
Flxtns 0.0
FIXED= 0.0
Filxena 0.0
FIXED= 0.0
FIXENa 0.0
FIXENa 0.0
Fixen= 0.0
FIXFda 0.0
FiYENa 0.0
FIXED= 0.0
FIYED= 0.0
F14ED> UeO)
FIxEn= 0.0
Flren= 0.0
FixgD= 0.0
FIXED= 0.0
FIXED= 0.C
FIYEDs= 0.0
FIXeEn= 0.0
FIXEDS 0.0
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SPECTIAL PROGRAMS

1 PLANED OEV = 0.0 SUST = 0.0 DEV STARTS 1971 FOR

R 1 1380.00 1400.00 800.00 41.00 1.00 0.0
§}§§8 Eggrg . 1425.73 1446.39 626451 42436 1.03 0.0

tM4ER OF STAGES 13

LuUMsER UF VEHICLES 8

tMsEZ OF FAMILIES 8

NUMBEP OF INTEGRATION COSTS 3

HUMBER UF PAU CDMPLEXES 0
{iMs k. OF MISSIUNS 12
HUmgER OF YEARS .20
LAUNCH BASE YEAR 71
TUTAL ESTIMATE 300000.00
4PTIUN NUMBER i 3
ek UF SULUT TUNS 3
1WFLATION FACTUR : .0
CUMRELATIUN .50

B-14

O YEARS
0.0
0.0

0.
0.

]
4

[-3-1

oo



QUANTITIES BRANCHED UPCON

NUM3ER DEVELOPMENT SUSTAINING : . YEAR AVAIL LAST YEAR DEV START: DEV DURATION
1 97.90 02.98 S=18 STAGE HMACOWARE L3 20 1974 l.
2 113.65 T 152.03 §=1C STAGE HARDWARE . 4 20 1974 1.
3 134.31 92.98 S=11 STAGE HAPDWARE : 4 20 1974 1.
“ 61.99 67.61 S=42 STAGE MARDWARE 4 20 19764 1.
5 60.48 19.90 LS48 STAGE HARDWLRE 5 .20 1973 3.
& 29%.49 T 26679 1565 STAGE HARLWARE 5 20 1973 3.
T 6560.76 502.06 R258 STAGE HANIWARE * 8 20 13872 . Te
g T6067.52 355.064 2250 STAGE 8 20 © 1972 7.
o Qela, 45 $74.39 R1.5 STAGE -8 20 - 1972 7.
11 5554457 556.72 SSTC STAGE HARUUAKE 8 20 1972 . 7.
IR 26T73.40 143.20 S/C  STAGE HARULWARE 5 290 1373 3.
12 154.97 82,08 CSM STAGE MARDWARE S 20 1974 2.
13 0.0 113.565 , SATN SHARED MARDWARE & 20 1971 Qe
le le2é 2.20 156 SHARED HARDHWARE 3 20 1771 3.
15 20.22 26.00 120  SHARED HARDWARE 1 20 1971 3.
16 52.96 0.0 1205 SHARED RAROWARE 1 20 1471 3.
17 6740 0.0 1200 SHARED HARDWARE 1 . 20 1971 3.
18 107.17 ‘le24 INTBGRATION OF 156 AND LS4B HARDWARE 3 20 1971 3.
19 107.17 0.0 INTEGRATION OF 120 AND LS4B HARDWARE - 3 20 1971 3.
20 84.99 ) 0.0 INTEGRATION OF 156 AND R250 MARDWARE 3 20 -1971 3a

’,

VEHICLE/MISSION CaAaPaBLlLITY
t1 = POSSIBLE, O = IMPOSSIBLE)

llll.llil.ll222222222233353333334644&4

VEHICLE / MISSION 123456789012345678901234567890123456789012345
MISSION NUMBER 1234646444560606660667888288 91010101112

1 §-I3 S=43 CSM 101000001 0000000100000100011

2 S=i1C S~1I S-«8 CSM 111111111111 11111111111111111

3 1200 LS4s (CSM ${1111111211121111%F:1111111211121111 °

4 1565 LS4«d S/C 111111%1111%t111111111111111111

5 1565 R2%0 1111111111131 11111111111111111

6 Kl.5 r1111111111111111111111111111

7 $STO S/C 1111111111112111212111311111111111}

8 R258 R250 $11:1311111311111131111111111111
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CHANGED QUANTITIES BRANCHED 1PON

PepeaER DEVELOPMENT  SUSTAINING YEAR AVAIL LAST YEAR
7 8643,82 502,06 R25B STAGE HARDWARE 8 20
R HUMBER OF UNITS PURCHASED = 6,0
) 9097 .43 365,04 R250 STAGE HARDWARE -] 20
NUMBER OF UIIITS PURCHASED = 6,0
9 11134,.98 574.39 R1.5 STAGE HARDWARE 8 20
HiyMBER UF UNITS PURCHASED = 6.0
10 75%%2.%2 556472 SSTO STAGE HARDWARE . 8 20
HHUMBER OF UNITS PURCHASED = 6,0
11 3139.64 143,20 S/C  STAGE HARDWARE

. 5 . 20
HUMBER OF UNITS PURCHASED = 6.0 °

BRAHNCH AND BOUND NODE VALUES

MOUBE  BRANCHED COST  YEARS RECURRING  NON-RECURRING TOTAL
UM FRUM NUs  SUSTAIN BUUND BOUND - BOUND
2 1 10 0 3335,48 531,91 3867.39
3 1 10 8 3335.48 8641.14 11976.63
4 1 10 10 3278.53 9730,22 13008.75
5 1 10 12 3212.82 10815.56 14028,.38
b 1 10 14 3055.11 11861,57 14916,68
7 1 10 o 16, 2787.88 13110.56 15898,.44
3 1 10 218 2489,.99 14521.88 17011.87
1 1 1 . 20 2091.33 16033.97 18125,30
9 2 8 o, 386740 12283,.76 16151.16
10 2 8 8. 3867.40 21746.23 25613,63
1 2 8 10 . 3843.05 22028.48 . 25871.53
12 2 8- 12 3814,95 22132.88 25947.84
13 2 8 14 3747.53 . 21361.33 25108,.86
14 2 8 1 16 - 3633428  19546.98 23180.26
15 2 B ; 18 3505.92 17440.63 20946,55
2z 2 8 20 3335,48 14374,88 17710.36
16 3 8 0 3867.40 20393.00 24260.39
17 3 8 8 3867.40 29855.47 33722.86
%] 3 .8 10 3843.05 30137.71 33980.76
19 3 8 12 3814495 30242.12 34057.07
20 3 8 14 3747,53 29470.57 33218.09
21 3 8 16 3633.28 27656,21 31289.49
22 3 8 18 3505.92 25549.87 29055,79
3 3 8 20 3335.48 22484,11 25819.59
23 4 8 0 3786410 21115,.54 24901,63
26 4 8 8 3786,10 30578,01 34364,11
25 o 8 10 3786.10 31283,7% 35069.84
26 4 8 12 3758,00 31360,05 35118,05
71 4 8 14 3690.58 30559.64 34250,22
24 4 8 16 3576.33 28745.30 32321.63
9 4 8 18 3448,97 26638,95 30087.92
o o 8 20 3278.53 23573.19 26851,72
30 5 8 0 3692,29 21669,00 25361.29
31 S 8 8 3692,29 31131.48 . 34823.77
32 5 8 10 3692.29 31837,21 35529.50
33 5 8 12 . 3692.29 32539.20 36231,49
34 5 ] 14 3624.87 31700.22 35325.09
35 S 8 16 3510.62 29830.64 33341,25
26 5 8 18 3383.26 27724.29 31107.55

, 5 5 8 20 3212.82 24658.53 27871.35
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37 6 8 o 3467.16 21438,51
3K 6 8 8 3467.16 30900.98
39 ] 8 10 3467.16 31606.71
40 6 8 12 3467.16 32308.70
&] 6 8 14 3467.16 32971.36
w2’ 6 8 16 3352.91 31042.77
“3 6 8 18 3225.55 28809,06
[ 6 8 20 3055.11 25704,54
LY 7 8 0 3085.68 20274,1713
45 7 8 8 3085.68 29737,21
Gt 7 8 10 3085.68 30442,.94
©? 7 8 12 3085.68 31144,93
o8 7 8 14 308%5.68 31807.59
Y] 7 8 16 3085.68 32423,43
50 7 8 18 2958.32 30189.72
7 7 8 20 2787.88 26953,53
51 9 9 0 16245.60 3604,02
b2 9 9 8 16245.60 15313,39
53 9 9 10 15678.99 16462.17
54 9 9 12 15025.21 17610.95
55 9 9 14 13456.14 18759,73
54 9 9 16 10797.43 19908,51
57 9 9 18 7833.64 20529.04
9 9 9 20 3867.40 18602,05
54 8 8 0 2660.42 18849.63
59 8 8 8 2660.42 28312.11
40 ] ) 10 2660.42 - 29017.84
41 8 8 12 2660.42 29719,83
(24 8 8 14 2660.42 303R2,48
43 H 8 16 2660,.,42 30998.32
64 8 8 18 2660.42 31601.05
el 8 8 20 2489.99 28364.85
HY 2 7 0 3867.40 21395,21
65 2 7 8 3867.40 30541,09
67 2 7 10 3843.05 31199.52
X ] 2 7 12 3814.95 31804.76
69 2 7 14 3747.53 31851.57
T0 2 7 16 3633,28 31233.55
71 2 7 18 3505.92 30429.38
2 2 7 20 3335.48 29013,59
72 1 11 1) 3335.48 15321.73
1 1 11 20 2091.33 17929.46
73 72 8 [\] 3867.40 27073.59
76 72 8 8 3867.40 36536.,06
75 72 8 10 3843.05 37290.49
716 72 8 12 3814,95 38048.66
77 72 8 14 3747.53 38846.17
15 72 8 16 3633.28 39690.50
79 72 8 18 3505.92 35306.22
72 12 8 20 3335.48 29164,70
ED 51 5 (o] 45751.19 996,28
51 51 5 20 16245.60 3604,02
a1 51 11 0 25844.74 463,21
51 51 11 20 16245.60 3604,02
~2 51 6 V] 25844,74 3602.85
51 51 6 20 16245.60 3604.02
=3 51 18 0 25844.74 3898,.34
51 51 18 20 16245.60 3604,02
Bo 51 14 0 25844,74 4005.51
51 51 14 20 16245.60 3604,02
ssxvassagaca POSSIBLE SOLUTION 1 ssxsexrknhkk
51 16245.60 3604.02
ExTuA pAD COSTS = 0.0
5 10 5 16.00 19.90 318,48
6 10 5 16.00 26.79 T47.17
11 10 5 16.00 143,20 3038,37
14 10 3 18.00 2.20 3077.95
18 10 3 18.00 l.24 3100.24
ExT¥A PAD & SMALL SUST COSTS = 3100.24
MEd VALUE = 22949,.86
sxusessesons POSSIBLE SOLUTION 2 Ssesssasssss
1 2091.33 17929.46
EXTPA PAD CUSTS = 0.0
’ 11 10 5 16.00 143.20 2291.20
ExTRA PAD & SMALL SUST COSTS = 2291.20
ficw JALUE = 22311.99
“n 15 9 0 T7472.18 216B2,46
=5 15 9 8 7472.18 33391.83
=6 15 9 10 7472.18 34194,91
(4 15 9 12 T472.18 34944,80
By 15 9 14 7472.18 35136.28
29 15 9 16 T7472.18 34662.91
90 15 9 18 7472.18 34003,40
15 15 9 20 3505.92 32076.41

24905.66
34368.14
35073.87
35775.86
36430,52
34395,67
32034 .61
28759.64
23360.41
32822.88
33528,62
34230.61
34R93.26
35509,10
33148,04
29741,41
19849.62
31558,99
32141.16
32636.16
32215.86
30705.94
28362.68
22469.45
21510.05
30072.53
3167R.26
32380.25
33042.91
33658.75
34261.47
30854.84
25262.61
34408.49
35042.57
35619.71
35599,10
34866.83
33935,30
32349,07
18657.21
20020.79
30940.98
40403,45
41133,.54

41863.62
42593.70
43323,78
38812.14
32500.18
46747.46
19849.62
26307.95
19849.62
29447,59
19849,62
29743,08
19849,62
29850.25
19849,62

19849,62

20020.79

29154.63
40864.00
41667.08
42416,97
42608.45
42135.09
414675,57
35582.32
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sxoscko0osess S O L UT 1 ON
RECURRING =

1

MISSION

TITLE

MLIPLA
MaPLSY
ML
MALUSY

SP3ASE
SPBEASY

MEI)
PESUP

5050y
MEOSUP

MEND
MEULUP

B-18

CHARACTERISTIC
VELUCITY(FT/SEC)

29000.
29000,
29000,
29000.

29000.
29000.

29000,
29000,

29000.
29000.

29000,
28000.

58
58
58
58
58
58
58
58

2091.33

9 /]
9 8
9 10
9 -12
9 14
9 16
9 18
9 20
NUMBER
NONRECURRING =
PAYLOAD RE TURN
{LBS) PAYLOAD
25000, 0.
25000, 10.
25000, 0.
25000, 10.
25000, 0.
25000, 10.
25000, 0.
25000, 10.
25000, 0.
25000, 10.
25000, 0.
25000. 10,

23907.09
35616.46
36765.24
37914.02
39062.80
40211.58
40832411
36145,.83

TOTAL LAUNCH VEHICLE COST =

6626.68 17280.41
6626.68 28969.78
6626468 30138.56
6626.68 31287.34
6626.68 32436.12
6826.68 33584.90
6626.68 34205.43
2660.42 33485.41

)RI L1113 Y1) .
20220.66

LAUNCH NUMB ER
YEAR  OF LAUNCHES
1989 8.00
1990 15.00
1985 8,00
1986 12.00
1987 12,00
1988 12.00
1989 12.00
1990 12.00
1983 8.00
1984 12.00
1985 12,00
1986 12.00
1987 12.00
1988 12.00
1989 12,00
1990 12.00
1985 7.00
1986 10.00
1987 10.00
1988 10.00
1989 10,00
1990 10.00
1981 7.00
1982 8.00
1983 8.00
1984 8.00
1979 7.00
1980 6.00

OPTIMUM
LAUNCH VEHICLE

SSTO s/C
SSTO S/C
$STO S/C
SSTO S/C
SSTO S/C
$STO s/C
$STO s/C
SSTO S/C
SSTO S/C
SSTO s/C
SSTO S/C
SSTO Ss/C
SSTO s/C
SSTO S/C
$STO S/C
SSTO S/C
SST0 S/C
SSTO S/C
SSTO s/C
SSTO s/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SST0 S/C
SSTO S/C
SSTO s/C

22311.99

LAUNCH
SITE

mmmmMmmmmmmm mmm mmmmMmMMmMMmMMmMmMMmMmMMmmm



SCLUTION

PARAMETERS MU AND SIGMASQ =

PROB (COST LE

PxO3 (CCST LE

PRCS
PROB
PRO3

PR3B3

PROS .

FrOB

1COsT
{COsSTY
{CusT
(COST
{COST

(CosT

LE
LE
LE
LE
LE

LE

16387,

23567.

9439,
14047,
16929.
19920.
24205,

33280,

-

=0.18

=0,68

s .00
20,10
=030
=0.50

=0.70 °

=0.90

1 HAS EXPECTED L V COST 22311.99

9.26 AND
DENSLTY =

22311.99)
0.41.
0.9386

KODE = 16387.12

SO PERCENT UNCERTAINTY INTERVAL = 16387.

OENSITY =
DENSITY =
OENSITY =
DENSITY =
DENSITY =

DENSITY =

ssssessseses POSSIBLE SOLUTION

9

EATRA PAD COSTS =

0.0

EATRA PAD & SMALL SUST COSTS =

.00
0.7645

' 0.9322

0.7642
0.4761

0.1478

3 xSk REREkD

3867.40

009

18602.05

STD. DEV. =

- T0 23567.

22469.45

9179.64

OENSITY =

0.51
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sressssonssss S OLUTION NUMBER 2sksscassonse
9 RECURRING =  3867.40 NONRECURRING = 18602.05 TOTAL LAUNCH VEHICLE COST = 22469.45
MISSTOM CHARACTERISTIC PAYLOAD  RETURN  LAUNCH  NUMBER OPTIMUM LAUNCH
TITLE VELUCITY(FT/SEC) (LBS) PAYLOAD YEAR  OF LAUNCHES LAUNCH VEHICLE SITE
PLNPLA 29000« 25000, o. 1989 8.00 R1.5 €
MARLSY 29000, 25000. 10. 1990 15.00 R1.5 £
PANLUN 29000, 25000, 0. 1985 8.00 R1.5 £
MALSY 29000. 250060 10. 1986 12.00 R1.5 3
1987 12.00 R1.5 E
1988 12.00 R1.5 E
1989 12.00 R1.5 3
1990 12.00 R1.5 E
SEBASE 29000. 25000. 0. 1983 8.00 R1.5 €
SEBLSH 29000. 25000, 10. 1984 12.00 R1.5 €
1985 12.00 R1.5 €
- 1986 12.00 Rl.5 €
1987 12.00 R1.5 €
1988 12.00 R1l.5 E
1989 12.00 R1.5 E
1990 12.00 R1.5 E
“E o) 29000. 25000, 0. 1985 7.00 R1.5 £
s iym,p 29000. 25000, 10. 1986 10.C0 R1.5 £
1987 10.00 R1.5 3
1988 10.00 R1.5 €
1989 10.00 R1.5 €
1990 10.00 R1.5 €
ae ) 29000. 25000, - o. 1981 7.00 R1.5 £
RO 29000. 25000. 10. 1982 8.00 R1.5 €
1983 8.00 R1.5 E
1984 8.00 R1.5 £
1 En) 29000. 25000. 0. 1979 7.00 RL.5 E
PEGSUP 28000. 25000, 10. 1980 6.00 R1.5 E
SOLUTION 2 HAS EXPECTED L V COST 22469.45 ( 22469.45) MODE = 14059.72 STDe DEV, = 13004.52
PARAMETERS MU AND SIGMASQ =  9.13  AND 0.69
PR3 (COST LE  14060. ) =0.13 DENSITY =  5.9578
P03 1CUST LE  21718. ) =0.63  -50 PERCENT UNCERTAINTY INTERVAL =  14060. .TO  21718. DENSITY = .48
PROB (COST LE 9439. ) = .00 DENSITY = .00 -
PROS (COST LE 12616, ) =0.10 DENSLTY =  0.8654
PRUS {COST LE  15405. | =0.30 DENSITY =  0.9136
PROB (CUST LE 18662 ] =0.50 DENSITY =  0.6780
PRUS COST LE. 23698. } =0.70 ~ DENSITY =  0.3823
PRUB (COST LE  36209. ) =0.90 OENSITY =  0.1027 °
PROS ( ASSIGNMENT 2 COST GE. ASSIGNMENT 1 COST) =0.3¢ IF CORRELATION =0.b
.4
PROB { ASSIGNMENT 2 COST GE ASSIGNMENT 1 COST) =0.33 IF CORRELATION =0.3
PROB ( ASSIGNMENT 2 COST GE ASSIGNMENT 1 COST) =0.32 IF CORRELATION 20.6
PRUB { ASSIGNMENT 2 COST GE ASSIGNMENT 1 COST) =0.27 IF CORRELATION =0.9
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ssssxsssnssss S O L UT I ON NV

51

M1SS
TIiT

RECURRING =

ION CHARACTERISTIC
LE VELUCITY(FT/SEC)

MANHPLA

MAPL

5U

MAMLUN

MALU

YrBA
SFRA

12EN
Mel5

LS}

L E27

veLG
KEQS

su

SE
Su

up

V14

up

29000.
29000.
29000.
29000.

29000.
29000.

29000.
29000.

29000.
29000.

29000,
28000.

16245,60 NONRE

PAYLDAD
(LBS)

25000,
25000,
25000,
25000,

25000,
25000.

25000.
25000,

25000,

25000.

25000.
25000,

_SGLUTION 3 HaS EXPECTED L V COST .22949.86 ( 22949.92)

PARAMETERS MU AND SIGMASQ =

PROS {COST LE 20633. ) =0.26
PROB (CUST LE 25772. )} ®0.76
PRO3 (CDST LE 9439, ) = .00
PRO2 (COST LE 17498, ) =0.10
PKOB (COST LE 19979, ) «3.30
PRUB (COST LE 22129. ) ®0.50
PROS (COST LE 26716. ) =0.70
PROB (COST LE " 20619. ) =0.90
PROB { ASSIGNMENT

PROB

PROB

PROS

PROB

PRUY

{ ASSIGNMENT

{ ASSIGNMENT

t ASSIGNMENT

{ ASSIGNMENT

t ASSIGAMENT

9.45 AND

DENSITY

MB8ER
CURRING =

RE TURN
PAYLOAD

o'
10.
0.
lo.

0.
10.

0.
10.

0.
10.

0.
10.

0.13

- 1.2770

RIS 22 L2 L)
6704.26 TOTAL LAUNCH VEHICLE COST

LAUNCH

YEAR OF LAUNCHES

1989
1990
1985
1986
1987
1988
1989
1990
1983
1984
1985
1986
1987
1988
1989
1990
1985
1986
1987
1988
1989
1990
1981
1982
1983
1984
1979
1980

* 50 PERCENT UNCERTAINTY INTERVAL =

DENSITY
DENSITY
DENSITY
DENSITY

* DENSITY

DENSITY

3 COST GE ASSIGNMENT 1

3 COST GE ASS

3 COST GE ASS

IGNMENT

>

IGNMENT

-

3 COST GE ASSIGNMENT 1

3 COST GE ASS

3 COST GE ASS

IGNMENT 27

IGNMENT 2

= .00
= 0.R305

= "1.2587
= 1.,1994
s 0.8684
= 0.3350

cosST) =0.73
co;T) «0.72
COST) =0.74
COST) «0.79

COST) =0.74

COST) =0.75

IF CORRELATION
1F CORRELATION
IF CORRELATIBN
IF CORRELATION

IF CORRELATION

I1F CORRELATION

v

NUMBER

8.00-
15.00
8.00
12.00
12.00
12,00
12,00
12.00
8.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
7.00
10.00
10.00
10.00
10.00
10.00
7.00
8.00
8.00
8.00
7.00
6.00

OPTIMUM

LAUNCH VEHICLE

1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565

- 1565

1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565

LS48
LS48
t548
LS4B
LS4B
LS4B
LS48
LS48B
LS4B
LS48
LS48
LS48
LS4B
Ls48
LS4B
LS48
L548
LS48
LS4B
LS4B
LS48
LS4B
LS48
LS48
LS48
L548
L548
LS48

s/¢C
s/C
s/C
s/C
s/C
s/C
s/C
5/C
s/C
S/C
s/C
s/C
s/C
s/C
s/C
s/C
s/C
s/C
s/C
S/C
s/C
s/C
s/C
s/C
s/C
s/C
s/C
s/C

20632. .70

a0.6

=0.9

=0.3

25772,

MODE = 20632.64 $TD. DEV., = 4939.20

22949.86

LAUNCH
SI1TE

mmmmmmmmmmmmmmmmmmmmmmmmmmmm

DENSITY = 0.72

B.oy



pPO8 { ASSIGNMENT 3 COST GE ASSIGNMENT 2 COST) =0.77 IF CORRELATION =0.6

prul ( ASSIGNMENT 3 CNST GE ASSIGNMENT 2 €OST) =0.81 [IF CORRELATION =0.9

THE OPTIMUM SOLUTION HAS BEEN DETERMINED
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TITLE = *TEST CASE‘, LEVEL = 3180493500, 938504¢4230,¢44650,9511004+
56200161800 96800497480498130,98940,99830,910810.,91189049130804.91439049
15830,917410.+419150.,
ISTRT = 2, IFIN = 20,
HAXITR = 10, FIXED =1800.916504+15004,¢1540491590.
1630091680491790,91800491870691930.92010,92100492200,92310,924304
29560.192700.+28604+3140. 4
PMAX = 15500.y PMIN = 1500., .
NCSTR = 11, NPROG = 101¢73474971,72975476,80,81,84,85,
KUDE = 8410X6y
KPROG = 0974973972971+ 76+75,81,80,85+84,
CS 2 0e90er=ler0er=lerOer=1es0ep=1ey0as~l.y

*
. 35 CONSTRAINTS

KOVE
8 13 PLANED FIXED
6  TYARGET DATE 11 MEOD NO LATER THAN 0. YEARS AFTER 12 MEOSUP
6  TARGET DATE 12 MEOSUP NO LATER THAN 1. YEARS AFTER - 11 MEOO
6  TARGET DATE 9 MEOD NO LATER THAN O, YEARS AFTER 10 MEUSUP
6  TARGET DATE 10 MEOSUP NO LATER THAN 1. YEARS AFTER 9 MEQD
6 TARGET DATE 7 MEOD NO LATER THAN 0. YEARS AFTER 8 MEOSUP
6  TAKGET DATE 8 MEDSUP NO LATER THAN 1. YEARS AFTER 7 MEOD
5  TARGET DATE 5 SPBASE NO LATER THAN 0. YEARS AFTER 6 SPBASU
6  TARGET DATE 6 SPBASHD ND LATER THAN 1., YEARS AFTER 5 SPBASE
6 TAKGET DATE 1 MANPLA NO LATER THAN 0. YEARS AFTER 2 MAPLSU
6  TARGET UATE 2 MAPLSU NO LATER THAN 1. YEARS AFTER 1 MANPLA
11 PRUGHAM DEV 14 CUMPLETED BY FIRST LAUNCH OF PROGRAM 1 MANPLA
11 PRUGRAM DEV 15 COMPLETED BY FIRST LAUNCH OF PROGRAM 1 MANPLA
11 PRUGPRAM DEV 14 COMPLETEU BY FIRST LAUNCH UF PROGRAM 2 MAPLSU
11 PKUGRAM DEV 15 CUMPLETED BY FIRST LAUNCH OF PRUGRAM 2 MAPLSU
11 PRUGHAM DEV 14 COMPLETED BY FIRST LAUNCH (OF PROGRAM 3 MANLUN
11 PRUGRAM DEV 15 COMPLETED BY FIRST LAUNCH OF PROGRAM 3 MANLUN
11 PRUGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM & MALUSU
11 PPUGRAM DEV 15 COMPLETED BY FIRST LAUNCH OF. PROGRAM 4 MALUSU
11 PRUGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PRUGRAM 5 SPBASE
11 PRUGKAM DEV 15 COMPLETEL BY FIRST LAUNCH OF PRUGRAM 5 SPBASE
11 FROGLEAM DEV 14 COMPLETED BY FIRST LAUNCH UF PROGRAM ° 6 SPBASU
11 PRUGKAM DEV 15 COMPLETED BY FIRST LAUNCH OF PRCGRAM 6 SPBASUV
11 PROGKAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 7 MEDD
11 PROGFAM DEV 15 COMPLETED BY FIRST LAUNCH OF PRUGRAM 7 MEOD
11 FRUGPAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 8 MEDSUP
11 PRUGRAM DEV 15 COMPLETED BY FIRST LAUNCH OF PROGRAM 8 MEOSUP
11 PKOGKAM DEV 14 COMPLETED BY FIRST LAUNCH UF PROGRAM 9 ME(O
11 PLOGEAM DEV 15 COMPLETEN BY FIRST LAUNCH OF PRUOGRAM 9 MEWO
Il PRUGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 10 MENSUP
11 PKUGKAM DEV 15 CUMPLETED BY FIRST LAUNCH UF PROGRAM 10 MEOSUP
11 PROGRAM DEV 14 COMPLETED BY FIRSY LAUNCH UF PROGRAM 11 MFOO
11 PKUGKAM DEV 15 COMPLETED BY FIRST LAUNCH OF PROGRAM 11 MEOD
11 PKUGRAM DEV 14 CUMPLETED BY FIRST LAUNCH OF PROGRAM 12 MEOSUP
11 PRUGRAM DEV 15 COMPLETED BY FIRST LAUNCH OF PROGRAM 12 MEOSUP

B-23



PN NAME

MaNPLA
MAPLSU

VHB~Ne VLW N

ZUSUP
13 FLaned

14 Dev 10
15 Dev 11

TOTaL

B-24

KEY

START

1654,
1934,

-1960.

1¢s9,
1977,
1977.

1979,

1979,
1975,
1975,
1973,
1973.
1971,

1972,
1973,

7

REFERENCE YEAR 1971.

DEVL

29748,
0.

29741,

0.
13018,
0.
“804.
0.
4304,

G.
4806,
0.
0.

7553.
3140.

97617,

YRS

NAME

SSTOS/C

SusT

1360.

0.,

1360.

$S

b R D N Vs B e

NWw

RECURRING COST DATA

TEST CASE
SO RS RD
13 3
0 4
4
13 3
G 4
13 4
0 5 1
8 4
.0 5
3 4
0 5
5 &
0 5
[} [
1
16 0
18 0

QCOVO PPEGIRLOLPDELE PSS

UNIT COST

T.36

RECURR}NG OR FIXED ITEMS

187.
133,
l.
187,
106,
128.
96.
172,
56.
172,
45,
172,
33.

0.
1426,

“40,
405,

2.
440.
430.
303,
389,
406,
227.
406.

. 181.

406,
103.

1446,

335.
438,

3.
335.
7E0.
238,
T709.
308.
420,

321.
410,
4o
321.
1108,
223.
1006.
2985,
594,
295.
431,
2S5.
105.

“2.

1108.
1006.
594.
294,

1002,
1006.
539.
140,

678.

1006.

388,

328.

910.

175.

617.

297.



TOTAL PROGRAM COSTS AND LAUNCH VEHICLE SCHEDULE

YEAR 1971. 1972, i913. 1974, 1975. 1976. 1977. 1978. 1979. 1980. 1981. 1982. 1983. 198%. 1985. 1986. 1987. 19PR, 1949. 1990.
PROCLAM v
1 oManPLA Oe Oe 0. 0. O. 0. O. 0. 0. O. 0. 0. 0. 1212, 53210, 7833, 9446. TONS. 35%2. 13hl.
T=
2 vapLSu 0. 0. 0. 0. 0. O. 0. 0. Oe 0. " 0. Oe Oe Oe 0. O. 134. 407, ‘61.'-.",616.
T
3 MANLUN 0. 0. O. [ 2% 0. Q. O. O, 0. 1912. 5310, 7833. 9446, 7005. 3592. 1360. 1360. 1350. 1360. 1240
1%
4 MALUSU 0. O. 0. 0. 0. 0. . 0a 0. 0. 0. [+ 29 0. 106. 430, 780. 1108, 1106, 1002. &6The 324,
R . . 7= 7= 1% 1= rEd
S5 SPAALSE 0. 0. O. 0. 0. 0. 584, 1716, 2682. 3179. 3701l. 2670+ 1523, 716. 71H.: Tlhe T16e. Tlh. Tlhe Tih.
. 2
& SOBASU 0. 0. [+ 19 0. 0. 0. 0. 0. O. 0. 96, 389. 709, 1004. 1006. 1006. 1006. 910. &H1T. 297.
7% T 7% T 7 T 7.
T K00 O. O 0. 0. O. 0. 0. 0. 215. 633, 990. 1298. 1678, 1224. 794. 283. 283. 2R3. 2b3. 243.
¢ e
3 MEOUSUP O. O 0. 0. 0. 0. O. 0. 0. O. 0. O. 56. 227, 420. 59k, 5%94. 539. 364. 175.
7% 7% 7% 1e 7%
9 MEGO O. 0. O. 0. 215. 633, 990, 1293. 1678. 1224. 794. 283. 283, 283,
. . 1
10 v:osup O. Q. 0. 0. O. 0. 28 0. 45, 181. 336. 431. 294. 140,
T T= N Te
11 MECO 0. 0. 215. 633, 990. 1298. 1678, 1224. 794. 233, 283. .
Te
12 vYFosup 0. 0. 0. 0. 0. 0. 33, 103. 116. 105.
P ]
13 PLANED 1626. 1446, B27. 42, 1,
14 Dkv 10 0. 339, ©996. 1556, 1770, 2112. 1552. 896, 557. 557. 557. 557. 557. 557. 557. 557. 6557. 557. 557. &57.
15 CEV 11 0. G. B828. 1615. 971. 143, 143, 143, 143, 143, 143, 143, 143. 163, 163, 143, 163, 143, 1&3., lea3,
S 1426, 1785. 2866. 3846, 3947. 4187, 4981, 5380. 6230, 8217.12209413606.14796.13643.13313.13621.15368.12921. ETL5. 632,
Flre0 1800. 1650, 1500, 1540. 19590. 1630. 1680. 1740. 1R0N, 1870, J930. 2010. 2100. 2200. 2310U. 2430, 2560. 2700, 23404 31%%9.
TuTaL 3226, 343%. 6366, 5385, $537. $817. 6661. 7120, 8030,10047.16139.15614.16896.15343.,15628.156031.17908.15621.1161%. &773.
% 2 L] 13 » & e & * ] L4 L] *®° n [ L3 e . 13 -
LEVEL 3180, 3500. 3R50. 4230. «650. 5110. 5620. 6180, 6800, 7480, 8130. A940. 9830..001G.111290.13080.14390.15830,17410.1%150.
»OLE 3186, 3320. 3906. 45B4, 4655. 5022. 6156. 6715. 7900, 9269.12147.12591.13919.13792.13536.12928.14881.13504,10726. EUAS.
50 PER CENT 3 .
CUFi0. 3362, 3669, 4697, 5760. 569i. 6258, 7285, TT60. 8R04.11117,15543.16844.1€383.17461.17183.17218,19477.17122.12712. 9472,
. - e — R R
#MS = 4256, SMUDTHING INTERVAL 1972. THRU 1990.
P 15500, + + + + + + + + + + v,;,.,..rr_ S WU SN
+ r.rr;, (o B R i A A7 g
4 1 1 1 1 1 1 i 1 1 1 [N S PR
u 1 1 1 1 1 1 1 1 1 1 qute 5 PR 1
gt et o By
6 1 I 1 1 1 ! 1 1 1 1 YRR F TV TP R X 1
® ] 1 I 1 1 1 1 1 1 1 I LS AP ICTE I Y 4 1
A 13500, 4+=—-cct-ccc—tocc==t + + + + + PR PR T + M +
w* 1 1 1 1 1 1 1 1 1 I [} SR 1 1
) A
1 1 1 I 1 1 I 1 I I L0 I 1 I 1
L I 1 1 1 I 1 1 1 1 1Y 1 1 1 1, 1
& i i 1 1 1 ! 1 1 1 L 1 1 1 1 1
v 11500, #=meccctmamect + + + + + + id ol4 + + PR <P
3 1 1 1 1 1 1 1 ! 1 Tl PR 1 1 1, 1 1
L 1 1 1 1 1 1 1 1 1 q,v 1 1 1 A 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 | 1 1 1 1 1 1 T A, 1 1 A 1 1 1
9500, +v~mmmtmcmmnpane + +* + + -+ lf! ) + + -= + * +
. | 1 1 i I 1 1 1 L M 1 A 1 1 i 1
1 1 1 1 1 ] 1 1 M 1T 1 1 1 1 1 1
1 1 1 1 1 1 1 17! 1 a7 1 1 I 1
1 1 1 1 1 I 1 Ty &4 1. 71 I 1 1 1 I
7500, +~==cr+t + 4 + + et J){-_-.;O----_+--..--4-----4--.._..-4....-......;....___4,
1 1 1 i 1 I AT, 71 "1 1 1 1 1 1 I
1 1 1 1 1 1 1110 0O 1 1 1 1 1 1 1
1 1 1 1 1 .M WM T 0~ 1 1 1 1 I 1 1 1
| 1 1 Srn Ll 11 1 1 1 1 1 1 1 1
5900, 4--=== ot " ———— =€y + + + + + + + + +
i I ! P\ g 1 1 1 1 1 1 1 1 1 1
1 Y g 1 R 1 1 1 1 1 1 1 1 1 1 1
I ) i | 1 | B | 1 1 1 1 I 1 1 1
i 1 1 1 1 1 1 1 1 1 1 1 I 1
3500. ¢ + + + + + + + + + + tmm—— [ PR GRS
1 1 1 1 1 1 1 ¥ H 1 1 i 1 1 1
1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1
1 1 1 1 ] i I 1 1 1 1 1 F F F F
F 1 1 1 1 1 1 F F F F F 1 1 1 1
1500, +===--F F F F F F + + + 4o + trrmmm bt m———— +
71 72. T13. 74, 715, T6. 17, 78. 79. 80. B8l. 82, 83, B84, B5. B86.
YEAR
R
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Eti) UF DATA - JUB CUMPLETE

Jos Jo8 PROGRAMMER cp JdB TIME (MIN) LINES JOB8 CPU ACCT PRIOR

NO. TYPE NAME NO. ORDER . BEGIN EXEC PRINTED MIN, UNITS TYPE DATE
A230 TeST GOLDEN i . MOX0288 13582 . 1097.38 . 903 0.52 0.14 N 11/08/71



Appendix C
FLOW CHARTS

C.1 DESCRIPTION

Flow charts are provided in this section for each of the major subroutines and the
main program MASTER. They appear in alphabetical order by subroutine name.

A short description of the purpose of each subroutine is provided in the program
listing in Appendix D. Subroutines AFRMT, INPUT, PLOT, and PACK were writlen
in 360 Asscmblez; Language so a description of each subroutine appears in this section

rather than a flow chart.
C.2 MAJOR SUBROUTINE CHARTS

The subroutine flow charts follow.



SUBROUTINE AFRMT
IDENTIFICATION
Subroutine AFRMT
Deck Name MOXO02AT
IFFortran IV subroutine coded in 360 Assembler Language
Written by R. E. Slye
PURPOSE
This subroutine converts a variable from integer to A format
USAGE

CALL AFRMT (I, X)

where

I is the name of the variable (may be onc element of an array) in integer
format

X is the name of the result returned in A4 format



€-D

INITIALIZE -

NUMBER
GUESS
GUESS

1.75*

INITIALIZE

NSTG
NFAM
NCI -

CALL DATINS

NMIS
NP

NV
IFLAG

CALL

CALL STGNMI |

AVAILI

READ AND PRINT-

OUT COST AND
MISSION DATA

GO
TO
18

YES

CALL
DECSNI

SETUP MISSION MATRIX
BY YEAR

NM

NUMBER OF MISSION-
YEAR COMBINATION
MISSJION NUMBER
LAUNCH YEAR
LAUNCH RATE

LETT
LYR
YRLM

GUESS = 1.0 E15

CALL
CAPBLI

CALCULATE EXPONENT FOR WRITE
LEARNING CURVES NSTG

XV
NFAM
NCl1
NMIS
MYRS
ILY

GUESS
NP

NOPT
NSOL

NDISSV HNTINOWENS



CALL CHOOZS

'NEXT = 500
‘OR
GUESS < 0.001

.INCREMENT ITERATION
{FOR CHOOZ

"YES

MYRS = 100

IFLAG = IFLAG + 1

CALL
STGNMI

18

STORE CURRENT
VALUES OF NSTG,
NFAM, NCI, NP,
NMIS, NV, NSPR

(°INOD) NDISSY ANILNOHENS



A AN

- T\ rm Biaiears
N VEHICLE 1 YES g ‘Iyes
L = MERSION NUMBER VEHIGLE NO. 1] | CAPABLE OF VEHICLE [ AVAILABLE ek
. DOING MISSION L IN YEAR KO?
NO
b— NO
I LZ =0 [
HAVE ALL
NO VEHICLES
BEEN
CONSIDERED ?
YES
CALL PACK
STORE LZ VALUES
BYBITINVNM -
HAVE ALL
MISSJON-
NO_ YEAR
COMBINATIONS
BEEN
CONSIDERED ?
YES
WRITE
RETURN CAPABILITY MATRIX

VEHICLE /MISSION-YEAR

I'TIVAV ANLLNOYINS



)

STAGE CARDS IN WRONG ORDER

N

Es ARE CARDS

CALL
‘ IN PROPER
wTE ORDER?
10
CALCULATE WP = PAYLOAD 5 THI:RQSIGN:D o
NMULT@. D=1 Loor

CAPABILITY FOR VENICLE J
AT AV REQUIRED FOR MISSIONI

js—{ VEHICLE FOR THAB

MISSION?

READ AXD WRITE

STAGE PERFORMANCE
INFORMA TION

READ VENICLE STAGE
COMPONENTS PLUS PL

CRANGE INPUT PAD
REFERENCE NUMBER

Lz =1

T

DOES PREASSIGNED
VEMICLE = VEMACLE J?

NO

GO
TO
0

LED

1=1, KMOIB

G

NUMBER

TO INTERNAL REFERENCE

18

CHANGE INPUT PAD
STAGE COMPONENT

1I'T194dVO INILNOYHHLNS



P

)

N\

I3 RETURN PAYLOAD YES DOES UPPER STAGE YES WP > WPR(D NO WPR
REQUIRED FOR MISSION 1 HAVE RETURN (PAYLOAD REQUIRED NMULT = |5 + 0.99
BESIDES MEN? CAPABILITY? FOR MISSION I)

No NO

GO 1O
8024

IS NMULT > MAXIMUM
| NO. OF LAUNCHES

ALLOWED FOR WPR

PAYLOAD?

YES

GO
TO
8024

A\ AN

D

YES ) NO. RESTARTS REQUIRED | YES -0 YES
CODE FOR MISSION = NO. RESTARTS [—=1 ;U0 . o
NPLS =07 . AVAILABLE FROM VEHICLE J? MAN-RATED?
NO No NO
3024
DOES NPLS = REQUIRED |YES LZ@ =0
CODE FOR MISSION 1?
— NOTE LZ = 0
IMPLIES VEHICLE
CANNOT PERFORM
MISSION

/\ " .8020 /\

5 STORAGE 8 CALL PACK YES —

STO TILL - HAVE ALL MISSIONS
AVAILABLE FOR ~*—] STORE VALUES OF LZ BEEN CONSIDERED ?
VEHICLE INFORMATION? FOR EACH MISSION FOR VEHICLE J ~

‘ NO
WRITE

MORE THAN 60
VEHICLES INPUT

(o)) 17194V ANILNOYINS



8-D

WRITE THERE ARE
ETURN NO DECISION
wa) CATEGORIES
YES
STTIALIZE CALCULATE FOR FIRST NODE /\ .
CALCULATE
wo [ Ka=1YEAR W = MIN RECURRING COST CAN EACH MISSION YES NO Aos NO COSTS ASSOCIATED
MRS INTERVAL FOR || NOOF 1% | o Wg = SECOND LOWEST RECURRING |—wd BE PERFORMED BY NUMD=0) =~ oon 2 WITH IMPUT
BRANCHING NEXT o1 COST AT LEAST ONE VEHICLE? ASSIGNMENT
T TD6 = ACTUAL NON-RECURRING COST
EXPENDED = 0 AT 15T NODE 1 No YES
YES
XI-2YEAR | SET LAUNCH RATE PRESET SMALL SUSTAINING
INTERVAL FOR FOR SUCH MISSIONS COSTS TO ZERO 50 ALGORITHM
BRANCHING _ = YRLM = 0 IGNORES THEM
2 CALL OUTPTI
DETERMINE WHICH NON-
RECURRING COST TO
CONSIDER NEXT = STORE
REF. NO. IN NCOST
yis | HAVE cosTs wiT zERO
PENALTY FUNCTION BEEN e NOOST
CONSIDERED?
*NO N
EXCLUDE ALLOCATE STORAGE
CALL PACK THESE LOCATIONS FOR NEW .
STORE NEW L2 COSTS
VALUE WITH
PRECEDING NODE
VALUES, NX
’ W{KX) ® VERY LARGE NUMBER WRITE YES| mAs sTORAGE
LZ(NCOST) = LAST Z{KX) = VERY LARGE NUMBER EXCEEDED 500 NODES || BEEN EXCEEDED?
POSSIBLE YEAR /KI : {

X)

OOP ON NODE
. CALL LBOUND CALL PACK LZ*K-1 ves[ 15 wcosT
| e STORE PRECEDING|a—] LZ =0 FIRST | g={ AVAILABLEIN KX = LOCATION
CALCULATE AXD CURRENT L2 -| TIME THROUGH THIS YEAR?
Z(KX) ESTIMATE VALUES I¥ NODE LoOP
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WILL NEW \ NO

55

KX = NX
KZ = LAST YEAR

CALL LBONDI

NCOST IS AVAILABLE

CALCULATE Z(NX) [
ESTIMATE

2 W = OLD
W(NX) ?,
YES
LB= 50
75
DETERMINE VEHICLE TO
MISSION ASSIGNMENT
BASED ON OPTIMUM
NODE NX
IS THIS -
ASSIGNMENT THE | YES Z (NX) = LARGE NUMBER
SAME AS ONE NX =1
ALREADY FOUND ?
NO
NP >0 OR CALL PDCSTI
SOME SMALL (YES
SUST. COSTS ADD EXTRA COSTS
WERE SET NEGLECTED BY
TO ZERO ALGORITHM
NO
WRITE
L e
SOLUTION YES

NODE NUMBER, RECURRING COST,
NON-RECURRING COST AND TOTAL

PROGRAM COST

Z(NX)
= LARGE
NUMBER 2

YES

NO

EXTRA

l CALL OUTPT1 I-—-

< 1.

CHOOSE NEXT NODE FOR
BRANCHING WHICH HAS
LOWEST VALUE OF Z.
LABEL IT NX

SOLUTION AT THIS

NODE NOT FEASIBLE

GUESS =0.0

- STORE POSSIBLE SOLUTION

PN

PAN

STORE VALUES

Z (NX) = LARGE NUMBER
NX =1

HAVE
CALLCMPARS IS A SECOND N0 NSOL NO | TEMPORARILY
IF KSTAT > 0 [TERATION SOLUTIONS
REQUIRED? :
BEEN FOUND?
YES

109

YES

STORE OPTIMAL VA LUEH
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Calculate Number of Times __J
Each Recurring Cost is Used

"Initialize

Calculate Variance Due to Stage
Costs including correlation
between development and
operating costs

i

Calculate Variance Due to
Shared Costs including correlation

:

Calculate Variance Due to
Integration costs including
correlation

Determine Probability Calculate and Printout
that cost of this assignment @ | - § 3 point log normal

cost of each previously ] distribution associated
found assignment for with this Launch Vehicle
various levels of correlation Assignment

l

Print Out Results
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EVELOPMENT DURATION

wCs (M

i
£38

.
~

ESeosvavnaun

Y el aatad 4

wavw S
‘.‘

N

LAUNCE DATE {J) + C8 (0 > LAURCH DATE (X)

NO
T0
100

R

)

= ez / 90
LAUNCE DATE () >C8 (O "’}:

NO

)

TO

100

= yes/ ©O
DEVELOPMENT START @) >C8 (O ;‘3

)

)

10

100
B yesf GO
LAUNCE DATE {J) < CS (@ }3

NO

@0

10

100

A ‘g
= 100
DEV. XD+ CB @ 2 [ No | BAVE
a ALL CONSTRAINTS

LAUNCH DATE (K) BEEN CONSIDERED?

g

()
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READ AND PRINT OUT
MISSION COST DATA
LAUNCH RATE AND
REQUIREMENTS

DETERMINE NMIS =
NUMBER OF MISSIONS

CALL MEAN

STOP WHEN READ
BLANK CARD

NO

10

READ
CASE
CARD

-WRITE

END OF DATA-
JOB COMPLETE

YES
READ AND PRINT OUT NO
M < 0? PAD COST DATA P < 0?7
DETERMINE NP =
YES 3

NUMBER OF PAD COSTS

STOP WHEN READ BLANK
CARD

RESTORE VALUES OF
NSTG. M ONCL NP,
NMIS FROM LAST CASE
IF APPROFRIATE

READ AND PRINT OUT
SPECIAL PROGRAM
COST DATA

DETERMINE NSPR
= NUMBER OF
SPECIAL PROGRAMS

CALL MEAN

STOP WHEN READ
BLANK CARD

READ AND PRINT OUT
STAGE COST DATA

DETERMINE NSTG =
NUMBER OF STAGES

CALL MEAN

STOP WHEN READ
BLANK CARD

RYAD AND PRINT OUT
SHARED COST DATA

DETERMINE NFAM =
NUMBER OF SHARED COSTS

CALL MEAN

STOP WHEN READ BLANK
CARD

READ AND PRINT OUT

INTEGRATION COST DATA

NO
I<o?

DETERMINE XCI =

COSTS

NUMBER OF INTEGRATION

YES

CALL MEAN

CARD

STOP WHEN READ BLANK
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DS(NUMD) = 0

D8 (NUMD) = SNR()

SUBT(NUMD) = FMSLS(T1)

YE3 | MAVE ALL FAMILIES

BEEN CONSIDERED?

NO

NO

IB SUSTAINING COST
FOR ANY LAUNCH
FACILITY ASSOC.

WITH FAMILY It
=07

DS (NUMD) = FMNR()

DS = DS ¢+ SPECIAL COSTS RXD
SUST (NUMD) = FMSUS (D

I8 = JST(M) + 1900

NYD (NUMD) ) (SAME AS
LYD (NUMD)
YD (NUMD)

FOR STAGE)

INCREMENT

NUMD

DS(NUMD) = 0
SUST(NUMD) = SUSL&(D)

DS = DS 4 SPECIAL COSTS RXD
PaN SUST (NUMD) = STSM N
I8 = DEV. START YEAR = IST(T) 18 SUSTAINING COST
| ARE ALL NON-RECURRING |NO_} INCREMENT + 1900 FOR ANY LAUNCH
COSTS FOR STAGE 1 =07 NUMD NYD (NUMD) = 1ST YEAR STAGE FACILITY ASSOC.
AVAILABLE WITH STAGE 1 = 0?
eS8 LYD (NUMD) « LAST YEAR STAGE .
AVAILABLE NO
YD (NUMD) = DEV. DURATION
NO | HAVE ALL STAGES
BEEN CONSIDERED?
YES
% YES
10 NO
YES

INCREMENT | _NO
NUMD =~

ARE ALL NON-
RECURRING COSTS

FORIl =

CALCULATE FAMILY AVAILABILITY DATE

[

FIRST (LAST) YEAR FAMILY IS AVAILABLE ~
FIRST (LAST) YEAR ANY STAGE IN THAT
FAMILY IS AVAILABLE
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DE(RUMD) = PFAMD
SUST(NUMD) = PFAMS

ARE STAGE DEVELOPMENT ARE FAMILY DEVELOPMENT
AND SUSTAINING COSTS ASSOC. | YB3 | ,\xp sUSTADNING COSTS ASSOC.
WITE 18T PAD AT COMPLEX I WITH 15T PAD AT COMPLEX I
-0? -e?

|

DE(NUMD) = PSTGD
SUST(NUMD) = PSTGS

INCREMENT NUMD

CALCTLATE INTEGRATION
AVAILABILITY

FIRST (LAST) YEAR INTEGRA TION
COST IS AVAILABLE = FIRST
YEAR BOTH COMPONENTS ARE
AVAILABLE

NO HAVE ALL INTEGRATION
CGBTS BEEN CONSIDERED T
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SUBROUTINE INPUT

IDENTIFICATION

AL INPT Generalized Data Input Subroutine
360/Assembler Language
Written by R, E. Slye

PURPOSE

This subroutine provides for input of single-precision fixed and floating point numbers
and Hollerith information. Usage is particularly convenient inasmuch as no format
statements are required, and data may be loaded in any order irrespective of the

order in the calling statement.
USAGE
The calling statement is
CALL INPUT (SHALPHA, ALPHA, 4BETA, BETA, ...)
In the above, _the Hollerith literals represent the external names of variables or arrays
as they should appear on data cards. The other arguments are the internal names of
the variables and arrays as referenced in the source program. It will become apparent
that by using the external names in addition to the symbolic location names, it is possible

to enter data for a variable on an input card without regard to its relative location in

the calling sequence of the program,
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ACCEPTABLE INPUT DATA FORMS

A. Floating Point General Form

Up to 9 decimal digits, with a decimal point
permitted at the beginning, at the end or between
two digits. A preceding plus or minus sign is
bptional. A decimal exponent preceded by E+ or
+ or - if negative may follow. If no decimal
point appears, the exponent is mandatory. The
magnitude of the number must be between the

approximate limits of 10"75 and 1075.

B. Decimal Integers General Form

The magnitude of the number must be less than

23.1 A preceding plus or minus sign is optional.

C. Hollerith Information General Form

Any number of characters, including blanks.
The number of characters is specified by writing

nH preceding the Hollerith information. n is

" the number of characters in the block following nH.

RULES FOR PREPARATION OF DATA CARDS

Blanks arc ignored except within Hollerith data ficlds.

Data must be contained within card columns 1 through 72.

C-16

Examples

17.
5.0

-.0003

5.0E3 (5.0 x103)
5.0E+3 (5.0x103)
5.0E-7 (5.0x10-7)

Examples
3
+1
-28987
Examples

14HTHIS IS A TEST
6HALPHA



It is not necessary that variable names on the data cards appear in the same order
as those in the calling sequence. The routine will search the list for the name and
its core location.
Individual data items are separated by commas.
An equal sign separates the name of a variable and its first data item.
" A comma separates the cnd of a data set and the next variable name.

A data input record '_ig terminated by an asterisk (*).
It is not necessary to input a data set for each name in the calling sequence.
Elements of an array may be skipped by writing consecutive commas —i.e., nodata
between the commas; or by singly subscripting the array name. Double subscripting
is illegal. Thus, if it is desired to input data into a three-element vector V, one
could write:

vV = 2.79,,1.32

No data would be entered into V(2). What was originally there remains there.
Alternatively, the above could be written:

V(1) = 2.79, V(3) = 1.32

Special Feature. The card image is normally written on the system output unit, tapc 6,

prior to being processed by the routine. If an N is punched in column 73, the card will
not be listed. If column 73 contains a C, the card is treated as a comment only; i.c.,
it is not scanned for data. If the card contains CE in columns 73— 74, the card will

be treated as a comment card, and a page will be ejected.
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EXAMPLE

If the following call statement appeared in a FORTRAN program,

CALL INPUT (1HA, A, 1HB, B, 1HC, C, 1HD, D, 1HP, P, 1HR, R, 1HS, §)
the input cards could be punched as follows:

A

= 3.14159265, B = 707, C = 1870, 1st card
D = 1., 2., 3., 4., 5., 6., 7., 8., 9., 2nd card
R(2) = 3, R(5) = 74., 42, 3rd card
F =

22HTHIS IS A CHECKOUT RUN* 4th card

Note that D must be dimensioned at least 9,
R dimensioned at least 7 and P at least 6.

Also R(1), R(3), R(4), and R(6) are unchanged.

Even though S appears in the CALL statement, it is not
necessary that it appear on one of the input cards. " The
* on card 4 signifies the end of the data record. This

means that the routine will return control to the calling

program.,
RESTRICTIONS

The following errors will be detected by the subroutine. A diagnostic message and
the card in error will be permited on the system output unit, tape 6.

Name on data card exceeds six characters.

Name on data card does not appear in the calling sequence.
Punctuation errors. ’

W W N e
. .

Name on data card begins with a non-alphabetic character.

5. Decimal or integer data out of range. '

This subroutine may be used for reading double precision numbers; however, only the
high order part of the number will be loaded. To clear the low order part of the

number, write

DWORD = 1., 0,
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ADDITIONAL INFORMATION

1.

A slash (/) on adata card (not in an H field) indicates that information to

the right of the slash is not to be scanned for data. Therefore, these columns
may be used for comments.

In addition to the above means for entering Hollerith information, Hollerith
may also be entered by enclosing it in apostrophes, i.e., P = '"THIS IS

A CHECKOUT RUN'

Floating point and integer data méy be repeated into consecutive locations

by use of the letter X followed by the data; i.e.,

D = 1., 4X2., 3.,
is equivalent-to
b =1., 2, 2, 2, 2., 3.,

Alphanumeric data may also be repeated. The use of the letter X is
optional. For example, to set an array dimensioned 18 to blanks, write

TITLE = 18'",

If the alphanumeric field exceeds 4 characters, only the last word will
be repeated. For example,

DATA = 3'ABCDEF', will resultin
ABCDEF EF EF '

If a name on a data card is not followed by an equal sign, it will be retrieved
from the calling program. For example, if in the calling program, X and
ALPHA are dimensioned at least 2, then the follqwing data card

X = 3.1, ALPHA(2),

will result in the current value of ALPHA(2) being stored in X(2).
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As an additional example, suppose that the calling FORTRAN program
has the following sequence:

LOGICAL

TRUE = .TRUE.
FALSE = .FALSE.

CALL INPUT (. . ., 'OK', OK, 'TRUE', TRUE,
'"FALSE', FALSE, . . .)

Then a data card written as follows,
OK = TRUE,
will result in the input of logical data to the program.

If a comma is omitted from a data card, a warning will be written on the
system output unit and execution will continue. Howew}er, for aﬁy other
type of error, execution will be suppressed, and the remaining data cards
will be scanned for errors.

This subroutine will accept data cards punched on'eit,her a 026 for 029
keypunch. '
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CALCULATE FOR CONDITIONS AT NODE KX : A
so | KZ = NO. OF YEARS . —_—
waog NCOST S SUSTAINED g (v A Teo,
W2(KX) AT NODE KX .
MIN(J) » VEHICLE ASSIGNED TO MISSION-YEAR J o
; YES
| 38 I /
- CALCULATE NEW LOWER
CALCULATE ) A CTAL BOUND INCLUDING PENALTY 11 I G
oS0 e s FUNCTION TGO BASED ON
ANTICIPATED COSTS 38
NO
N
WILL NEW PENALTY YES
DAMIN = TGO + TDSACQ ¥O | FUNCTION = PREVIOUS
Z(X) = DMIN + W(KQ PENALTY FUNCTION?
= NEW LOWER BOUND

WRITE

KX, NX, NUMD, REF. No., K2,
W, DMIN, Z '
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.WRITE
NCSTR

INCREMENT 1
= 1, NCSTR

L=
KODE (1)

COMPUTED GO TO

L= GO TO
1 h
2 {
3 ]
4 k
[ 1
[ ] m
7 n
8 101

i ] 4
10 q
11 r

WRITE L,

DEV. BTART (J) >
DEV. END (X)
+C8 (M

WRITE L,
DEV. END (J) + C8 (1) < DEV.

START X)

Go
200

WRITE L,
DEVELOPMENT
8TART ()

= CS M

WRITE L,
@-— DEVELOPMENT END
g =csm

WRITE L,
DEVELOPMENT
DURATION (J)

= CS(h

WRITE L.
LAUNCH DATE (J)
+CS (1) s LAUNCH
DATE (X

WRITE L,

LAUNCH DATE
) = CS (D

WRITE L,

PROGRAM DEV ()

FIXED

WRITE L,
DEVELOPMENT
START @)

sCs

WRITEL, .
LAUNCH DATE
MH=csm

4

\
200 N\

WRITEL, - - -
DEV. END (J) + CS (D
LAUNCH DATE (X)

HAVE ALL
CONSTRAINTS
BEEN CONSIDERED?

NO

Go
TO
99

YES

RE7 Olnl)
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Al

OPTIMUM SOLUTION
NOT DETERMINED

GO TO NEXT CASE

INITIALIZE

)

FOR NEW CASE
FINISH = 1
JFLAG =0

WRITE

OPTIMUM ASSIGNMENT
WITHIN BUDGET CONSTRAINTS
HAS BEEN DETERMINED

NO

DATA

WRITE

NUMBER OF ITERATIONS
= MAXIMUM NUMBER ALLOWED

| YES

CALCULATE VARIABLES FOR
ASSIGN FROM SMOOTH OUTPUT

1S, MYRS, LYR. DS. NRFX. SUST,
YD. NYD. LYD

JFLAG =1

CALLSAM00TH

CLEAR CALCULATE VARIABLES FOR
SMOOTH USING MISSION DATA
LVARY
LVD S R LVARY, NSTRST, IVEH.
XSCH LVS, NLVP, NYRSST, X 5CH,
NLVP.- LVD, NCS, M. N = NMIS
LABEL
CLEARR NYRSST-
LABN
YES
CALCULATE VARIABLES FOR
VE ALD ) SMOOTH USING MISCELLANEOUS
CONSTRAINTS No NCS = NUMBER PROGRAM DATA
BEEN OF CONSTRAINTS §, R, NSTRST, N = NMIS + NSPR
DETERMINED? = 90
CALCULATE VARIABLES FOR
SMOOTH USING DEVELOPMENT
NO CALCULATE DEVELOPMENT AND SUSTAINING COSTS

CONSTRAINTS ON MISSION
PROGRAMS

NPRO (NPROG)
KPRO (KPROG)
CSX (CS) KODX(KODE)

LABEL, C, NYRSFX, RFIXD,
NSTRFX, S, R, SUS, NSTRST,

NYRSST, N = NMIS + NSPR
+ NUMBER OF DECISION OPTIONS!
USED IN OPTIMUM ASSIGNMENT
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101

100 :
5?1'5»«‘35::5{2‘3' TED FURB EACH ETR COST ASSOC.
JX =1 IXeSXet TX > 20\ N0 | WITH EACH STAGE ASSOC.
X1 | "] NONREC(L JX) = NONREC@ + NV, KO "] xx « kX ¢ 1 OR KX > 20, WITR VEIICLE 1
w = NUMD REFERENCE NUMBER ) NONRECTL 7% « VLD
ves REFERENCE NUMBER

FOR EACH WTR COST
ASSOC. WTTH EACH STAGE
ASSOC. WITH VEHICLE

NONREC(I ¢ NV, KX) = NUMD
REFERENCE NUMBER

FOR EACH ETR PAD COST
ASSOC. WITH VEHICLE(

NONREC(L JX) = NUMD
REFERENCE NUMBER

Tes
TOR EACH WTR PAD COST wo | FOR EACH FasaLY AssOC.
ASSOC. WITH VEMICLE 1 m N0 | wiTh vEHICLE
NONREC( + NV. 100 = NUMD NONREC(L JX) = NONREQU + NV. KQ
REFERENCE NUMBER » NGMD REFERENCE NUMBER
PaN ' T ADD ETR AND TR COSTS
ADD ETR AND WTR COSTS b
VE ALL STAGES 4 FOR EACH ASSOC. y
YES[HAVE ALL VEHICLES BEEY CONSIDERED PLUS PAD COSTS ASSOC. L 5O #7JX » 20 JX = sX ¢ 1 | o INTEGRATION COBT o] ori Each iAo,
BEEN CONSIDERED? R vememEn WITH EACH INTEGRATION 2 KX oKX+ 1 WTTH EACH FASILY ASSOC.
ASSOC. WITH VEHICLEL - NONREC(L 49 = w“ch EHICLE L (SA
(SOME LOGIC AS FOR NONRECE + NV. KOQ = Log| STAGE DATA)
No STAGE DATA) YES NUMD REFERENCE NUMBER
co co
10 1
100 u

WRITE
£XC EEDED 20 NON-RECURRING COSTS FOR YEHICLE —.'{ MYTLAG=1
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| = > &
LOOP O LOOP ON DOES THIS 2-STAGE
COUNT NUMBER CLASS | STAGES CLASS 2 STAGES VEHICLE MEET THRUST-
g; ::fg:c 1=1. DIAX J=IMAX # 1, TO-WEIGHT AND DIAMET ER
| paTULzE | e CONSTRAINTS?
e
GO ) co
T0 T0 : TO
400 300 200
NO NO NO
haad HAVE ALL HAVE ALL HAVE ALL
:"‘;“&mw YES| T sraGes  |YES| 23D STAGES ves| 38D sTAGES yes|4TH STAGES
G A e e o le—{ BEEN CONSIDERED BEEN CONSIDERED |@——1{BEEN CONSIDERED po—
ESDERED? WITH PRESENT WITH PRESENT WITH PRESENT
1ST STAGE? LOWER 2 STAGES? LOWER 3 STAGES?
A DOES TS P CALL PERFI
4-STAGE CAN VEMICLE
Y T R ! e B N el ey
= 2ND STAGE? THRUST- TO-WEIGHT
AND DIAMETER EARTH ORSIT?
CONSTRAINTS? NO CAN VEHICLE
200 NO ATTALN LOw-
o EARTH ORBIT ?
HAS STORAGE YES
LOOP ON BEEN EXHAUSTED? [Ro
CLASS 4 STAGES
= | CALL »aBMT1 |
L= JIMAX 1,
LMAX
)
TO
600
HAS STORAGE YES
BEEN EXGAUSTED?
Yo pa
P PAN DOES THIS
CAN VEHICLE ves| 3-STAGE vemcLe
A T sTED? ATTADY Low- CALL PERFI MEET TARCST-TO-
R EARTH ORBIT? WEIGHT AND DIAMETER K =IMAX ¢ 1,
YES CONSTRAINTS? LMAX
NO
%)
T
600

TO
600
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P =1-P1 ' -

SX = P1% CALL NDTRI CALCULATE
TAIL VALUE |—e{ CALCULATE Y, SO [ PARAMETER
“VALUE IF X IS N (0,1)

!

DETERMINE
MEAN VALUE,
SY, AND STORE
IN PLACE OF
MODE

(X8 ‘XS ‘SHIS ‘ILViISY ‘1d) NVANW ANILLOAOYINS
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ISTART

,'A_x

Ixi

CALCULATE
D = DENSITY AT X
AND P = PROB (Y = X)
IF Y ISN (O, 1)

(@ ‘d ‘X) ¥1aN INILAoydAs

CERIM JON INVIE I5Vd ONIGHDH S



INITIALIZE

X
IE
C

0
0
X

DETERMINE X
SOPROB(Y<X) = P
IF YIS N (0, 1)

CALCULATE C =
‘ DENSITY AT X

(41 ‘0 ‘X ‘d) IMILAN ANILNOYIAS
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WAS VEHICLE |ypo WRITE
ASSIGNED TO MISSION NAME. AV. PAYLOAD. RETURN PAYLOAD. LAUNCH
THIS MISSION? YEAR, NUMBER OF LAUNCHES. STAGE COMPONENTS OF

VEHICLE ASSIGNED TO MISSION. LAUNCH SITE

NO

WRITE

MISSION NAME. AV. PAYLOAD. RETURN PAYLOAD,
LAUNCH YEAR. NUMBER OF LAUNCHES. NO LAUNCH
VEHICLE CAN ACCOMPLISH

HAVE ALL MISSION-
YEAR COMBINATIONS
BEEN CONSIDERED?

NO

YES
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SUBROUTINE PACK
IDENTIFICATION

Subroutine PACK

Deck Name MOX01PK }

Fortran IV subroutine coded in 360 Assembler Language (also COMPASS coded fbr
the CDC). Written by R. E. Slye

PURPOSE

This subroutine is used to pack an array of integer or logical data into a smaller array

in a packed binary format.
METHOD

The unpacked (source) data is treated as an array of unsigned integers. The integer
words are truncated on the left and only the N low order bits are retained. The N
low order bits are then placed sequentially, left adjusted, ina packed array word
until that word is filled. Packing then continues into the néxt word, etc., until the

source data is exhausted.

Since a storage word contains 32 bits, a packed word may contain 32/N data items.
Note that sincc only the N low order bits arc retained, the largest integer item that
will he represented correctly is 2N - 1. For cxample, if N =4, the packed items
will represent digits from 0 to 15. For a larger integer, the packed item will in

effect be the modulus of the source item.
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USAGE

This subroutine has three entry points. The three entries are PACK, UNPACK, and
ITEM. To pack data, the Fortran call statement is

CALL PACK (L, M, I, N)

where
L is the name of the array containing the source data.
"M is the name of the array containing the packed data .
I is the number of data items in L.
N

is the number of low order bits to be retained.
The array L should be dimentioned I.
The array M should be dimentioned [(I-l)/[32/N]] + 1, where [ ] denotes integer part
To unpack data, the Fortran call statement is
CALL UNPACK (L, M, I, N)
where the arguments are as listed above.

I may be less than the actual number of items in the packed array.

Packed data in the array M is unpacked and placed right adjusted in the array L.
(The unuscd high order part of the word is cleared.)

The third cntry point to the routine may be used to recover a single item from the packed
array M. Itis called by the Fortran statement

J = ITEM (M, I, N)

The Ith item in the packed areay M is returned to the calling program,
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ADDITIONAL INFORMATION

If [32/N] is not an even integer, some low order bits in a packed word are unused.
For cxample, if N =6 the word may contain 5 items and the last 2 bits are unused.
The 6th item will then start at the beginning of the 2nd word.
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HAS THIS SOLUTION
BEEN TESTED BEFORE?,

HAVE 50 POSSIBLE
BOLUTIONS BEEN
TESTED FOR
OPTIMUM?

WRITE

MORE THAN 50 NODES
HAVE BEEN TESTED

STORE OPTIMAL
VALUES OF
LZ IN L20PT

WHITE

NX. W, TDS,

POSIIBLE SOLUTION

z

SOLUTION COST
AUGMENTED BY EXTRA

WRITE

g

NEW VALUE ®
BOLUTION COST

COUNT NUMBER OF
LAUNCHES REQUIRED |

PER PAD PER YEAR

1§ MAXIMUM LAUNCH
RATE PER YEAR

EXCEEDED FOR ANY
PAD?

2(Nx) =
VERY LARGE
NUMBER

NO WERE ANY BUSTAINING

COSTS NEGLECTED IN
CHOUZ?

501

WRITE

ARE MORE THAN

2 PADS PER FACILITY

POESIBLE SOLUTION REQUDLEDL?

AT NODE NX NOT
FEASWLE

EXTRA = ALL
SECOND PAD COSTS
ASSOCIATED WITH
Tils SOLUTION

ADD REQUIRED SECOND | o ot
PAD COSTS TO LIST -0
OF NUMD COSTS
i YES
) o
NEXD = NUMBER AR 10
OF ADDED COSTS ' 01
No
WRITE NO NOT\_YES 23
EXTRA PAD -1 T
COST = EXTRA

WRITE CALL PACK
EXTRA PAD + BTORE MODIFIED
SMALL 8UST. VALUES OF LZ
COST = EXTRA

EXTRA = EXTRA + ANY COSTS NEGLECTED
IN CHOOZ BUT NECESSARY FOR THIS BOLUTION

{

—
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START

- G€~-D

108

COMPUTE %B

=W - WEIGHT OF
STAGE [ FUEL

LN ITERATION
DOTIALIZE IS REFERENCE |YES| wpL = LOOP W = TOTAL LIFT-OFF
PAYLOAD > 07 PREF WEIGHT OF VEHICLE
ERR =0 COUNT =
Vv « VDES NO 1. 50
WPL =0 : :
K=K
. N
VLOSS - 8 = TOTAL | NO_~Brer\YE3] 18 THE YES
VELOCITY LOS8  [**~] BURN 1T FIRST TIME nE
BURN TIME 9? THROUGH LOOP?
YES NO
COMPUTE av_ |
COMPUTE WPL l
= PAYLOAD COMPUTE
vLOoss
IS THIS YES V = VDES
FIRST TIME KeN#+M
THROUGH LOOP? WPL =0

HAVE ALL STAGES
BEEN CONSIDERED?

W = WB - INERT
WEIGHT OF STAGE !

50 TIMES

[
w8 >0?

= @

NO

COMPUTE IDEAL

[**—1 VELOCITY AT

BURN OUT

11934 ANILNOYUHLNS



SUBROUTINE PLOT

IDENTIFICATION

UMPLOT, Drawing of Graphs by Use of the Printer
360/Asscmbler Language
Ames Modification of SHARE Library Routine UM PLOT

PURPOSE

This subroutine is used for the purpose of drawing plots, along with the printing of the
usual type of numerical output, by use of the printer.

PRELIMINARY REMARKS

Several changes have been incorporated in the FORTRAN IV version of UM PLOT.
The maximum width of the plot has been increased from 101 columns to 119 columns.
The original program included entries for use in SAP and MAD coded routines, whereas

the present version may be entered only from FORTRAN IV or MAP coded programs.

METHOD

A region of core is treated here much as a piece of graph paper. This region of cdre
is called the "image region." The image region is cleared, and then a grid, consisting
of I's and -'s, with +.s at grid intersection points, is formed. The program will place
any given BCD character atl the appropriate place in the image region, corresponding
to an ordinatc — abscissa pair. Each point is written in the image region independently
of those previously written, and so data to be plotted need not be sorted. Any number
of points (consistent with the specified size of the image) may be plotted, with any
Hollerith plotting character whatever. Points which fall on previously plotted points

replace the latter, and points which fall on a grid line replace the grid line character.
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Points which lie outside of the specilied grid limits are not plotted. When all desired
points have been placed in the image region, the latter is written out onto a standard

BCD tape (i.e., tape 6,7, 9, or 11) for subsequent printing.
USAGE

This subroutine has four main entries and two auxiliary entries. The four main
centires are PLOT 1, PLOT 2, PLOT 3, and PLOT 4. Each performs a specific
function, and normally they arc taken in the order listed above. Exceptions to the
normal scquence are discussed below. The two auxiliary entries are OMIT and
PLTAPE. The first of these is used for the purpose of causing portions of the grid
to be delcted, and the second is used if it is desired to output on a tape other than

logical tape 6.

Each of the entries is discussed below in detail, following which the calling sequence
arguments are defined. It may be noted that the four main entries can be taken by
use of either a standard CALL statement [e.g., CALL PLOT 1( )] or an arithmetic
statement [e.g., R = PLOTi( )l1. The advantage of the latter is that if certain error
conditions arise, they can be detected by interrogation of R, whereas the programmer
has no way to detect an error condition if the CALL type entry is used. The details
concerning error conditions and the interrogation of R will be found in Section D

to follow.

A. The Four Main Entries

CALL PLOT 1 (NSCALE, NHL, NSBH, NBL, NSBV)

or

R = PLOT 1 (NSCALE, NHL, NSBH, NBL, NSBV)
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This entry is used to sct up grid spacing and the total length and width of the graph.

The location of decimal points, and the scale factors (powers of 10) for values of the
ordinate and abscissa to be printed along the axes of the plot aie also specified. If

both standard grid and standard scale factors are desired (to be described subsequently),
then this entry need not be taken. If several plots are to be printed, all having the same

scale factors and grid spccifications, then this entry need only be taken one time.
CALL PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)
or
R = PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)
This entry clears the image region and prepares the grid lines of I's and -'s, with +'s
at grid line intersection points. It establishes internally formula for computing the
location in the image region that corresponds to a given abscissa — ordinate (Xi, Yi)
pair, based on maximum and minimum values as entered through the calling sequence.
CALL PLOT 3 (BCD), X, Y, NDATA)
or
R = PLOT 3(BCD, X, Y, NDATA)
This entry causes a specified Hollerith plotting character to be placed in the appropriate
place in the image region for each of the abscissa — ordinate pairs, which arc slored
in arrays X and Y. This entry may not be taken unless cntry PLOT 2 has been taken
previously. This entry may be taken repcatedly, if desired, in order to write several

sets of data in the image region before it is read out on tape.

CALL PLOT 4 (NCHAR, LABEL)
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or
R = PLOT 4(NCHAR, LABEL)

This entry causes the contents of the image region to be written out on logical tape 6
(unless a different tape has been specified by use of the entry PLTAPE, discussed
later). The topmost line of the graph will appear one space below the last line
previously printed. The ordinate label is specified, and it will appear to the left of

the graph. Abscissa labels may be printed above or below the graph by use of standard
printout statments. The entry PLOT 4 can be taken repeatedly to obtain several copies
of the same graph, if desired. The entry PLOT 2 must have been taken at least once
prior to the entry PLOT 4. It is permissible to alter a graph (in the image region) by
use of the entry PLOT 3 and then print the result using PLOT 4, without returning to
the entry PLOT 2.

B. The Arguments For The Four Main Entries Are Described Here

Note that certain of them may be either integers or floating point quantities, as for
example NHL (integer) or HL (floating equivalent of NHL).

NSCALE is an array of dimension 5 that supplies the subroutine with grid and

scale factor information

NSCALE(l) = 0, standard grid and scale factors (see note (a), to follow)
#= 0, grid and scale factors are as defined in NSCALE (2) - NSCALE (5)

NSCALE(2) =1, scale factor such that printed values of the ordinate are 10! times
the actual values

NSCALE(3) = J, J digits will appecar to the right of the decimal point in printed

ordinate values (J:< 8)

NSCALE(@4) =K, scale factor such that printed values of the abscissa are 10K times
the actual values
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NSCALE(5) = M, M digits will appear to the right of the decimal point in printed
abscissa values (M< 8)

NHL (or HL) is the number of horizontal grid lines (NHL > 0)

NSBH (or BH) is the number of spaces between horizontal grid lines
(NSBH > 0)

NVL (or VL) is the number of vertical grid lines (NVL > 0)

NSBV (or SBV) is the number of spaces between vertical gi'id lines
(NSBV >0, and NSVB*NVL = 119)

Note (a). Standard scale factors correspond to values of I, J, K, and Mof 0, 3, 0, 3,
respectively. A standard grid is available which is 101 columns wide starting at
column 13, and 51 lines long. It has 10 vertical grid lines and 5 horizontal grid lines,
with 10 spaces between both horizontal and vertical grid lines. If both the standard
scale factors and standard grid are desired, then the PLOT 1 entry need not be taken.
It should be noted, however, that if PLOT 1 has been entered for the purpose of setting
up nonstandard conditions, then the latter prevail until PLOT 1 is reentered with
different arguments.

Any combination of vertical and horizontal grid lines may be specified, but the vertical
grid always starts at column 13. It may extend as far to the right as column 132. The
length of the grid is limited only by the dimensions of the image region in core.

Note (b). Integers are printed for the ordinate and/or abscissa scales if J =< -1
and/or M== 1. . '

Note (c). If a scale factor is such that overflow or underflow would occur, then the
scale factor is treated as zero. The subroutine may shift abscissa scale printout in
order to accommodate all of the desired numbers. If the value of an ordinate or
abscissa is too large to be printed in the allowed space :to the left of the graph it will
be truncated from the left. |
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IMAGE (or AIMAGE) is an array, dimensioned IDIM, which is used as the

image region by the subroutine
XMAX is the value of the abscissa at the rightmost grid line

XMIN is the value¢ of the abscissa at the leftmost grid line
(XMIN < XMAX)

YMAX is the value of the ordinate at the uppermost grid line

YMIN is the value of the ordinate at the lowermost grid line

(YMIN < YMAX)

IDIM is the dimension of the array IMAGE, where IDIM = N*(NSBH*NHL +1)

and

rounded up for the IBM 7094, or

rounded up for the IBM 360

AR OBR

and where
K = NSBV*NVL+1
(The square brackets in the formula for N signify "integral value.")

Note (d). Set IDIM equal to at least 867 for the standard grid. (1326 for 360).

BCD is the Hollerith plotting character, any character whatever (see

note (e_), to follow)

X is the array (or single location) that contains the abscissa of the points to

be plotted

Y is the array (or single location) that contains the ordinates of the points

to be plotted

NDATA (or DATA) is the number of points to be plotted (NDATA > 0)
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Note (e). The plotting character may be loaded into cell BCD by use of a DATA
statement, that is,

DATA BCD/1H*/

or, alternatively, it may be entered as a Hollerith literal in the PLOT 3 entry state-

ment, for example,
CALL PLOT 3 (1H*, X, Y, NDATA)
(The arithmetic statement entry R = PLOT 3 ( ) may not be used in the latter case.)

Note (f). Ifitis desired to write a single point at a time into the image array, set
NDATA equal to 1.

N CHAR (or CHAR) is the number of Hollerith characters, including blanks, in
the ordinate label (N CHAR = NHL*NSBH+1)

LABEL is an array which contains the Hollerith characters that constitute the
ordinate lable to be printed along the leftmost grid line. (See note (g), below)

Notc (g). The ordinate label can be entered in array LABEL by use of the DATA
statement, that is,

DATA (LABEL (J), J = 1, 3)/17HbbbORDINATEbLABEL/

“Alternatively, it can be loaded as a Hollerith'lit'eral in the PLOT 4 entry statement,
for example, ' '

CALL PLOT 4 (17, 17beb0RDINATEbLABEL)
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(The arithmetic statement entry, R = PLOT 4 ( ), may not be used in the latter

case.)
R (Sce Section D, to follow)

C. The Two Auxiliary Entries and Their Arguments

CALL PLTAPE (NTAPE)

This entry is used, prior to PLOT 4, if it is desired that the output be on a tape other
than tape 6. Here, NTAPE is the tape number upon which the output is to take place
(7, 9, or 11). The output tape number remains as set by this entry until PLTAPE is
called again with a different value for NTAPE. |

CALL OMIT (NARG)

This entry causes certain portions of the graph to be deleted. It is taken prior to the
entry PLOT 4. The settings for NARG are tabulated below

NARG Effect
1 Numerical values of the abscissa
are not printed
2 Numerical values of the ordinate

are not printed

3 Combines the effect of NARG =1
and NARG =2

4 The complete bottom horizontal
grid line is deleted

5 Combines the effect of NARG =1
and NARG =4

6 Combines the effect of NARG = 2
and NARG = 4

7 Combines the effect of NARG =1
NARG = 2, and NARG =4
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D. Error Conditions

If arguments are incompatible with certain restrictions, then the message

PLOT 1, or
IMPROPER ARGUMENT { PLOT 2,
etc.

is printed, thus indicating the ehtry where the improper entry appears. If such errors
occur in PLOT 1 or PLOT 2, subsequent entries into PLOT 3 and PLOT 4 are deleted

with no further comment. The argument restrictions are

NHL >0
NSBH >0
NVL >0
NSBV >0

NSBV * NVL = 119
XMAX > XMIN
YMAX > YMIN

BCD must be a single left-adjusted Hollerith character

If the user attempts to execute PLOT 3 or PLOT 4 without having previously executed
PLOT 2, (or without execution of PLOT 2 subsequent to the execution of PLOT 1),
the comment

NO PREVIOUS PLOT 2
will he printed.
If the arithmetic statement (rather than the CALL statement) is used for the four main

entries, then the user may take appropriate action in the case of such errors as would
lead to the printouts described above. An error in the arguments, or one due to the

C-44



unsuccaessiul coi'nplction of an ecarlier entry, will cause a + 1.0, + 2.0, + 3.0, or

+ 4.0 to be loaded in cell R [or entries PLOT 1, PLOT 2, PL()T 3, or PLOT 4,
rcsmctivcly. Cecll R contains + 0.0 if no error condition arises. The user simply
tests R following each attempt to enter the subroutine via PLOT 1, PLOT 2, PLOT 3,
or PLOT 4.

If any points are not plotted by PLOT 3, then the number - 3.0 will be found in R .

This might arise if points lie outside the stated minimum and maximum limits of the

ordinate and abscissa, and need not be considered an error.
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9%-0

WRITE FOR EACH NUMD REFERENCE NUMBER

QUANTITIES BRANCHED UPON

NUMD NUMBER. DEVELOPMENT COST, SUSTAINING COST,

TYPE OF COST. FIRST AND LAST AVAILABLE YEAR, DEV.

START DATE, DEV. DURATION
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L¥-0

YEAR\
WAS STAGE I |YES 1 00
USED IN LAST INITIALIZE P

SOLUTION? NU = -2 J

NO

NUM

= -MAX (2,-PREVIOUS
VALUEOF NU - 1)

N
RETURN LIFETIME > #

IS#
o | REQUIRED BY

REQUIRED BY
TA TIME?

YES

N‘U(I)=-[

TOTAL LAUNCHES REQUIRED + 99]
LIFETIME LAUNCHES PER UNIT =~ °

DETERMINE TAM = MAXIMUM ALLOWABLE

DETERMINE ACTUAL TA TIME

TURN-AROUND-TIME IN DAYS FOR EACH = }-e{ IN DAYS FOR STAGE I IN EACH

YEAR STAGE I IS USED

CALCULATE AMT =
| "AVERAGE" MISSION
TA TIME FOR EACH

YEAR

TAA = TAA + .5 + AMT

YEAR INCLUDING "LEARNING
EFFECTS" )

TAA = GROUND TA TIME

s
STAGE I
A BOOSTER?

YES

NO

- _[TAA
NUQ@ = MIN( TAL + 99 +]'

PREVIOUS VALUE OF N'U)
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8%-0

START,

INITIALIZE

NSTRRC
NYRSRC
LNDATE

100
]

100

NLVP

YES

NO

CALCULATE
B=
LAUNCH
VEHICLE
START YEAR

CLEAR
RECUR

FOR EACH LAUNCH
VEHICLE ASSOCIATED
WITH PROGRAM L
CALCULATE START
YEAR IA FOR
DISTRIBUTION

DISTRIBUTE LAUNCH

VEHICLE AND PAYLOAD

RECURRING COST FOR
EACH ASSOCIATED
LAUNCH

RECUR (I, L) = TALPI(I, ILV) * RCST + RDIST (1., D« RCPL
(NOTE: I~ YEAR I}

NOTE: ALL COSTS
BEFORE REFERENCE
YEAR TREF ARE
LUMPED INTO 18T
YEAR (TREF)

CALCULATE
VARIANCE

FOR RECUR (i1, L)

KSTAT = O0OR

SKIP

YES

CALCULATE
NYRSRC

NO

NSTRRC
LNDATE

NSTRRC = 0

NOTE: NSTRRC = NYRSRC

= 0 FOR PROGRAMS HAVING NO ASSOCIATED LAUNCH VEHICLE

HAVE ALL LAUNCH
VEIICLES ASSOCIATED
WITH PROGRAM L
BEEN CONSIDERED?

YES
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INCREMENT
10DD

CALL
CONSTR

YES

SAVE
| ORIGINAL
DATA

INCREMENT DEV.
DURATIONR =R + 1
AND MAKE ASSOCIATED
CHANGES

COMPUTED GO TO INCREMENT
DEVELOPMENT
lobd = | Go TO @"‘ START DATE
1 . S=5+1
2 Y
3 c .
‘ d DECREMENT
s e @-. DEV. START
8 t DATES=8-1
7 g
RESTORE
@-— ORIGDNAL DEV.,
START DATE
REDEFINE
SUSTAINING
DURATION

COSTS

AND SUSTAINING

KEEP ORIGINAL
DEV. COST

CALCULATE
STRETCHED
OUT DEV.

COST

CALCULATE
ACCELERATED
DEV. COST

14

NLVP
=0

NO

CALL
CONSTR
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0S-D

DECREMENT START
DATE S= S -1

KEEP INCREMENTED
DEVELOPMENT
DURATIONR =R +1

RESTORE AN [ DEcREmENT
- FALSE .
@_, ORIGINAL| | NEWR = ORIGINAL E| DEVELOPMENT

START R AND ~ ACCL TION
DATE DURATIO
TRUE
GO TO
g

INCREMENT START

DATE S=S+1

KEEP DECREMENTED
DEVELOPMENT DURATION

RESTORE ORIGINAL 15
VALUES — NO ALLOWABLE MYFLAG
CHANGES RESULTED IN =0 :

RMS DECREASE
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16-D

INITIALIZE

FINISH\, NO

IODD = 0
NSC&LL

=1

CALL CONSTR

CHECK IF INPUT DATA
MEETS PROGRAM
CONSTRAINTS

] FALSE |

F’-!‘:S

SETUP DEV. COST

CONSTRAINTS ON
(NCS = NUMBER OF

| MISSION PROGRAMS —C-l NCSTR = NCSTR + NCS§

CALL
usT C

SUCH CONSTRAINTS;

INITIALIZE PMAX,
PMIN, ACCL, EXT

CHANGE INPUT
PROGRAM REFERENCE
NUMBER TO INTERNAL
REFERENCE NUMBER

CALL
PLOT 1

f

CLEAR TITLE.

INITIALIZE

YEAR (I)
Y@

WRITE

CNTRVL, FIXED

NUMBER OF CONSTRAINTS
HAS EXCEEDED 90

CALL INPUT
TITLE NCSTR
LEVEL NPROG
ISTRT KPROG
IFIN KODE
MAXITR CS
FIXED, PMAX,
PMIN, ACCL, EXT

SETNOP=1

IF NO CHANGES CNTRVL = *
ALLOWED IN OVER SMOOTHING
PROGRAM INTERVAL

OUT =

DETERMINE HOW MANY
LAUNCH VEHICLES ARE

USED AND ASSOCIATE

NEW REFERENCE NUMBER
DIRECTLY WITH APPLICABLE
MISSIONS

WRITE

(1) LAUNCH VEHICLE NEW REFERENCE
NUMBER

(2) STAGE COMPONENTS OF LAUNCH
VEHICLE

(3) AVERAGE RECURRING COST FOR THAT
LAUNCH VEHICLE

STORE INITIAL
VALUES OF

INPUT VARIABLES

CALL AFRMT

._I CALL REVLUS '_._ CONVERT LAUNCH VEHICLE NEW
RE

(IVEH) TO A FORMAT (VNAM)

FERENCE NUMBER IN I FORMAT
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13

14

SKIP = FALSE BEFORE y
7/~ PROGRAN "\ INPUT DATA TS CIANEED ARE CHANGES ALLOWED INITIALIZE FALSE
ITERATION INCREMENT INTTIALIZE LooP AND AFTER ALL CHANGES |—e FOR THIS PROGRAMOR | YES | SKIP
P ITER IPRNT INCREMENT HAVE BEEN MADE B T LST FROGRAM OR T
PROG D e RWISE I8 PRINTOUT DESIRED? w=0
NO
TRUE
SAVEX = RMS CALL PLOT 3 DETERMINE AVERAGE
VALUE AT CALCULATE RMS CALL PLOT 3 (ASTR) (2ERO) PRINTOU SPENDIN 3 OVER PERIOD
BEGINNING BETWEEN DESIRED ACTUAL LEVEL OF jw—{ DESIRED LEVEL LT - LS+ 1 AND SET AS
OF EACH AND ACTUAL LEVELS SPENDING BY YEAR OF SPENDING DESIRED LEVEL OF
ITERATION BY YEAR SPENDING

AN

15

CALL PLOT 3.00
MODAL VALL'E

l

CALL PLOT I 0
4% UPPER BOUND

COMPUTE AND PRINTOUT
DEVELOPMENT. SUSTAINING
AND RECURRING DATA BY
PROGRAM AND TOTALS ~
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JAN

i IS PRESENT
l FALSE| RMS 1 = RMS PRINTOUT RMS RMS < RMS
VALUE, SMOOTHING CALL
VALUE FOR |—ef ooints SMOOF < VALUE AT BEGINNING
INPUT DATA ITERATION NUMBER LOT 4 OF THIS PROGRAM
TRUE - — CHANGE ? : NO
- 16 YES
, . : WRITE WRITE CALL
FINAL CASE MAXITR SHIFTS
EXCEEDED

WRITE
. LAUNCH VEHICLE .
RATE BY YEAR YES

\ .
A " | 100D =0 i

WRITE No| Is FINAL
INPUT ASSIGNMENT [~=—] RMS < INITIAL
IS OPTIMUM SMOOTHED RMS - 0.4? SAVER =
SOLUTION RMS.VALUE
\ YES AT END OF
ITERATION
HAVE ANY INPUT
. RETURN | NCSTR = FINISH = | NO| VARIABLES TO
N TO MASTER NCSTR - NCS MITR + 1 [™ | ASSIGN BEEN YES
CHANGED? .
HAVE ALL
YES PROGRAMS |.NO
BEEN
FINISH = EXAMINED?
FINISH + 1 K}:s

DOES RMS VALUE AT
ITER "\ NO | END OF ITERATION = _

o MAXITR?, RMS VALUE AT BEGINNING

OF ITERATION?

§6-0
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¥5-0

ADD INITIAL PURCHASE PRICE
OF REUSABLE UNITS TO DEVELOP-

MAKE ADJUSTMENT FOR
BATCHING OVER NBY(l)

o | DETERMINE THE MAXIMUM
IFLAG = 1 FEASIBLE NUMBER OF LAUNCHES | e
BY YEAR AND LAUNCH SITE FOR
EACH STAGE AND INTEGRATION
YES PAIR

DETERMINE ACTUAL NUMBER OF
LAUNCHES BY YEAR AND LAUNCH
SITE FOR EACH STAGE AND INTEGRA-
TION PAIR BASED ON OPTIMUM
ASSIGNMENT FOUND IN-CHOOZ

YES

IF NO LEARNING
OR

MOS8 = 1OR3

NO

FOR EACH STAGE. IS
NUMBER OF LAUNCHES NO

MENT COST DS IF APPLICABLE YEARS FOR EACH STAGE 1
FOR EACH STAGE L
IF NU(I) < 0. DETERMINE VEHICLE RFCURRING
CALL REUSE COSTS BY YEAR AND LAUNCH SITE
BY SUMMING ALL ASSOCIATED

!

IF FIRST ITERATION. READ
AND PRINTOUT REUSADBLE
DATA UNTIL BLANK CARD

T

DETFRMINF NUMBER OF
HARDWARE UNITS REQUIRED
BY YEAR FOR ALL LAUNCH SITES

YEB

COMPONENT RECURRING COSTS
MODIFIED BY INPUT LEARNING
FACTOR

18 STAGE USED

IN LAST SOLUTION?

RESTORE MAXIMUM

NO FEASIBLE VALUE FOR
NUMBER OF HARDWARE
UNITS REQUIRED BY YEAR

BY YEAR AND LAUNCH
SITE = NUMBER USED
AS INPUT TO LAST
ITERATION?

AND
HAS REUSABLE DATA
BEEN INPUT

YES

WRITE

THE OPTIMUM SOLUTION
HAS BEEN DETERMINED

CALL VEHRC I

WRITE EXCEEDED NUMBER OF ITERATIONS

IFLAG =~ 0

I STORE ACTUAL SUST VALUES
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WK) =
W(K)

+ D(K)
="TOTAL
COST IN
YEAR K

11

INITIALIZE

12

INITIALIZE PROGRAM LOOP FLAG = 0 TDME LOOP INITIALIZE
Js = ¢ INCREMENT T =1.0 INCREMENT F=0
VTC = 0 PROGRAM AYRS =R +1.0 YEAR
NUMBER K(=T
X = I -85+ TREF
T AYRS .
_ CURRENT YEAR - START DEVELOPMENT YEAR
= DEVELOPMENT DURATION + 1
PROGRAM DEVELOPMENT | YES
HAS NOT STARTED
NO
YES
NO
F = DEVELOPMENT
COST SPENT IN
YEAR T USING
DISTRIBUTION
CALCULATE
VARIANCE
VTCK)
YES
D(K) = F F =F+ 3 F=F+ F =F+
= PROGRAM SPECIAL \O RECURRING { _NO SUSTAINING | _NO_ NYRSST
COST FOR FIXED COSTS 1 COSTS FOR COSTS FOR =
YEAR K FOR YEAR T YEAR T YEAR T
VICK) YES VTC(K) VTCK) YES

PROGRAM
DEVELOPMENT
IS OVER

SLSOOL ANILNOYINS



96-D

RETURN
) YES
DE) = 0 | ygg ' FOR EACH YEAR,
AND : . CALCULATE
STATISTICAL NO KSTAT = 0
PARAMETERS -t OR
ASSOCIATED SKIP
WITH TOTAL
COST
CALCULATE TOTAL COSTS
FOR EACH YEAR
= TOTAL = W + FIXED
YES = T PROGRAM COSTS
+ FIXED COSTS
HAVE ALL
NOI PROGRAMS
BEEN
CONSIDERED? YES
HAVE ALL LAUNCH
VEHICLES ASSOCIATED
No | WITH THIS PROGRAM
BEEN CONSIDERED ?
Y
WRITE vES - WRITE
PROGRAM CALCULATE NUMBER LAUNCH VEHICLE
NUMBER, OF LAUNCHES/YEAR REFERENCE
1S= MAXO (JS,K) FALSE _| NAME,TOTAL NO _| FOR THIS PROGRAM NUMBER BELOW
PROGRAM FOR EACH ASSOCIATED PROGRAM COST
COSTS BY LAUNCH VEHICLE FOR YEAR IN WHICH
YEAR = XLV SUM LAUNCH OCCURS

(*3u0D) SISOOIL ANILNOYLNS



LS-D

COUNT NUMBER OF
EACH VEHICLE USED
BY YEAR AND TEST
RANGE

VEHICLE
LOOP

VYTR @,D

INCREMENT
VEHICLE
NUMBER

NO

CONSIDERED ?

DETERMINE TOTAL
RECURRING COST FOR
EACH VEHICLE OVER
ENTIRE MISSION PLAN

RCOST @) = L VYTR (3.1

*RECUR @, J, K)

DETERMINE

TOTAL NUMBER

OF VEHICLES USED
OVER ENTIRE MISSION
PLAN FOR EACH
VEHICLE

YES

TVEH = T VYTR@, D

/’
TVEH

=0

DETERMINE "AVERAGE” RECURRING
COST FOR EACH VEHICLE

R )
RcoeT o - D
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Appendix D
PROGRAM LISTING

D.1 DESCRIPTION

A compile-and-save Fortran listing of each major subroutine in the optimal assignment/
budget smoothing program is included in this section. Storage requirements for each
subroutine are listed on the output along with the code name under which the subroutine
was saved. Total storage requirements are listed at the beginning of the sample case
presented in Appendix B. Comment cards describing the logical function of each sub-
section and defining any variables whose names are not mnemonic are liberally distri-
buted throughout the deck so that new users may readily become familiar with the

programs.

Subroutines INPUT and PLOT are stored for general NASA use. Therefore, no listing
is included here; however, a description of each is provided in Appendix C for com-
pleteness. Subroutines AFRMT and PACK are written in 360 assembler language, so
the listings are provided in that language.

Labeled common blocks were used for storage whenever possible to avoid long argument
lists for each subroutine. These blocks are found at the beginning of each listing. Sub-
routine ASSIGN lists all subroutines in which each common block appears. The block
labeled SCRACH stores variables only required in that subroutine or related sub- :
routines, so these storage locations may be used for storing different variables
in the next subroutine. All other labeled common blocks contain variables

used by the same name in several subroutines.

The listings are presented in alphabetical order according to subroutine name for easy

reference. The main subroutine is listed under the name MASTER.



D.2 COMPILE-AND-SAVE LISTING

The compile-and-save listing follows.

EXTERNAL SYMBOL DICTIONARY
SYMBOL TYPE ID ADDR * LENGTH LD IO

AFRMT SD 01 000000 000040

LC  URJECT CUDE ADDR1 ADDR2 STMT SOURCE STATEMENT

000000 1 AFRMT CSECT
000000 ' 2 USING *,15 REG 15 FOR BASE
000000 5020 DOI)C 0001C 3 ST 242800413} SAVE REG 2
000004 9812 1000 00000 4 LM 1s2,0(1) LOAD ADDRESSES OF ARGS TO REGS 1-2
000008 5810 1000 00000 5 L 1,00041) DATA TO REG 1
00000C 4E10 FO38 - 00038 -3 cvD 1 WORK CONVERT TO DEC IMAL
000010 F332 2000 FO3D 00000 0003D 7 UNPK - 0(4,2) yWORK#+5(3) UNPACK 4 DIGITS
000016 96F0 2003 00003 8 o1 31214 X*FO* INSERT ZONES
000014 4110 0004 - 00004 9 LA 1v4
00001E 95F0 2000 00000 10 LOOP cL1 0(2),Ct0* SCAN OUT LEADING 2EROS
000022 4770 FO32 00032 11 BNE RETURN
000026 9240 2000 00000 12 Mv1 ot2),C* ¢ INSERT BLANK
00002A 4120 2001 00001 13 LA 29110,2) . BUMP POINTER
000G2E 4610 FOLlE 0001E 14 B8CT 1,L00pP LIMIT TO & CHARACTERS
000032 5820 DOLC 0001C 15 RETURN L 2928(0413) RESTORE REG 2
000036 O7FE 16 B8R 14 RETURN
000038 17 WORK 13 0
18 END



SYMBOL LEN VALUE DEFN
AFRMAY 00001 000000 0001
Loup 00004 00001E 0010
RETURN 00004 000032 0015
WORK 00008 000038 0017

HO STATEMENTS FLAGGED

32 PRINTED LINES

CROSS~REFERENCE

REFERENCES
0014
0011
0006 0007

IN THIS ASSEMBLY

FB8-~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL
VARJABLE OPTIONS USED - SI2E=(126976+24576)

1EW 0000
242sMOX02AT

NAME MOX02AT(R)

NOW REPLACED IN DATA SET

DEFAULT OPTION(S) USED



FORTRAN 1V G LEVEL 1, MOD 4 ASSIGN DATE = 71312

0001

0002
0003
0004

0005 -

0006

ovo7

oons

0009

0010

aEalsiaialnks Ry

C

C

17/22/736
SUBROUTINE ASSIGN

THIS PROGRAM GENERATES THE LEAST COST ASSTGMMENT OF LAUNCH
VEHICLES TO SPACE MISSIONS. A BRANCH AND BOUND TECHNIQUE IS USED
10 PEDUCE THE COMBINATORIAL COMPLEXITY OF THE PROBLEM, SEVERAL RRANCHES
APF CREATED AT EACH MODE. ONE OF THE BRANCHES EXCLUDES THE NEXT
LNST AND THE OTHERS ASSUME EXPENDITURE OF A NON-RECURRING COST
WITH 1-7 YEARS OF SUSTANING COST AODED AT EACH NODE.
PENALTY FUNCTIONS ARE USED TO SHARPEN THE LOWER HOUND.
#8344 TH]S VERSTIUN USES RATE EFFECTS IN RECURRING COSTS#%ex

CesaexTH]S VERSION INCORPDRATES PAD COSTS AND REUSABLE PARAMETERS#*®%%ax%

DOUBLE PRECISION NAME

REAL NPERPD

LOGICAL EXT,ACCL

INTEGER®2 YDPL'NSYR'NSFX.NRFX'NYRSST,NSTRFX.NPRUG.KPROG.KUDE'
NYRSFX'KUDEM'KODESP'NU'NBY,MODE.NOB.F]N[SH.NS]G.NFML.NFMU.KGOSy
MAS'LARS'LABF'LABIvLSAvNYS,KODEF'LST'MS"IST'JSIyKST'VEH'NYDy
NMULTvNUNREC'lS'MAT’LYR'LETTQLYD'MIN'NVS'MRV'NRP.NYP'KODEP'

IVEHA'NIRlP,NPLS,NRR,MR,NPSTG.NPAD,NPFAM.NFS.NPlNTLyNPlNTU-HAPSv

MAPE MAPT KOUT yLTR 4KODEV NINTYR NTGYTRyMAF, MAIC

N PWN -

STORAGE FOR TCOST, ASSIGN, AND MASTER AND SMODTH,DATINS
CUMMUN/ZSAVER/  RFIXUD(12,84)

STORAGE FOR DFCISNy MATCH, PRINT AND ASSIGN,DATINS
COMMUN/ SAVDMP/ NFAM,K FLAG,FAM{30) ,KODEF (30) ,FMNR{30),FMSUS(30),
lJSY(30).YDF(30)oLSAlhO)'SNR(QO)'NYSlAO).DINT(ﬁol.SINTIéO).KST(“O)'
2 YUI(QQ).VnS(bO)ylSTlhO).FHSLS(BO'Z).SUSLS(40'2).SlNTLS(“OvZ)r
3 L5TE30,5),YOPF{30,5)4MST(30,10),YDPS(30,10)

STORAGE FOR ASSIGN, STGNUM, AND REUSE ,DATINS, COMPARE,MASTER
CUMMHN/SAVSAR/CUR,PUJ(3),SRJI3'3)pNUlQO),NBY(#O)'NOD(40)pRlNT(40l'
1 PLCINTLA0) 4 XLTLAO), PLCTI40) UPP{40) ,TATI40),TAMT{50)sSR(40+3),
2 MUDE (40,3} 4PLC{40,3)

STORAGE FDOR MASTER'ASSIGN'UECISN'STGNUM.SMODTH,AVA]L'MATCH'PRINTyCAPABLo

AND OUTPUT AND PDCSTI,DATINS, COMPARE,TCOSTS

COMMON/SAVEL/ FINISHyNSTG,NCI,ILY,LABF(30},LABS{40),LABI(40},
1 NFML(QO).NFMU(QO),KODS(“O).STS(“I)ySTG(kO).VLR(SO)vHPR(SO)v
2 PPLMIS0),MAS(40,3), RXD(12,50}

STORAGE FOR MﬂSTER.ASSlGNvSHODTH'TCOST,OUTPUT.SH]FT.CDNSTR'DATINS
CﬂMMUN/SAVZ/EXT'ACCL.KNSTG.KNFAM'KNCI.KNP.KNM[S'JFLAG.TREF'NCSTR.
1 PMAX'PMlNclSTRTpIFleMAXlTR,MlTR'KODESP(6).1!1LE(lO)yLEVEL(ZO)v
2 CNTRVL(ZOl'FIXEDi20)'KODEHl50)'NSVR(50)'NSFX(50).NAME(Sb).

onlt

0012

0013

0014

vols

0016

0017
0018
0019
0020
0021
0022
0nz3
0024
0025
0026
0027
0028
0029
0030

3 YDPL(Sbl'NRFXlSOl.NYRSST(B#),NSTRFX(B“).NYRSFX(BQ).SUS(B#),C(B“)

4y RUB4), S(Bh)yCS(90).NPRUG(90)'KPROGI90)' KODE(90)
STORAGE FOk ASSIGN,CHUUZ,LBOUND'DECISN.PADCST'CAPAHL'STGNUM'MASTER'SMOUTH,
PRINT, REVALU,TCOST, VEHREC JMATCHI,DATINS, COMPARE
COMMUN/SAVB/GRO,GUESS'LP'NSOL.MSDL.NP,MOS.NHIS'NSPRyNPERPD(30)y
1 PAO|30l.LTR(SO).PLR(SO)'RDlST(5by4)'ALPI(4.601
STORAGE FOR ASSlGN'PDCST.CAPABL.DECISN'MATCHyPRlNT'STGNUM'DATINS'COMPARE
COMMUN/SAVS4/ MAF130,3), MAIC(4043),
= NPA0(2'60).NPFAM(BO,S)'NPINTL(30,5).NP!NTU(30v5)1
1 NFS(hO,Q)yNPSTG(30.10lyMAPS(30.10)'MAPF(30110\,MAP!!BOle)o
2 PFAMD(30.5'2).PFAMS(30'5o2)vPlNTS(3Oo592)vPSTGD(BOle'Z)v
3 PSTGS130,10,42)
STORAGE FOR ASSIGN,CAPABL, AND AVAIL,DATINS
COMMUN/SVACAV/ KNV'NUFT'KUUEP(30lqRPLO|40)'lVEHA(50).NTRlPl50)o
1 NPLS(SO),NRR(SO).MR(SO)'NVS(bo).MRV(60),NRP(60)oBl(bO).BZ(bO).
2 '33(60)'Bh(bol'KODEV(bo)'NYP(Z'bO)'VM(Z,GO) .
STURAGE FOR MASTER,CHDUZoASSlGN'STGNUM.PADCST'LBOUND;REUSE,VEHREC'
UUTPUT.AVAIL.CAPABL'MATCH.SMOUTH.DECISN.PRINT.DATINS.CONPARE.PEVALU.‘COSTS
LOMMUN/SAVALL/LCK'SLU.NM'NEXD,NV'NUMD,HVRS'LZUPT(H).NYD(“b)qMAT(Qb
. l)qSHST(Qb)'DS(46)'LYD(hblovolkh)'lS(!02)vLYR(252)vLETT|250)'
2 MIN(ZSO)yVRLM(250)'VEH(4-60)'NONREC(120'20).NMULT(bOySO)
TEMPORARY STORAGE FOR ASSlGN.CHﬂOZ'STGNUM.LBOUND.VEHREC'AVAIL'PADCST
DATINS, COMPARE
CUMMUN/TFMP/VNM(Z'ZSO)ylFLAG.Kl'NEXT.LOUT'SAVS(40)'KUUT(QO)-
1 NlNTYR(“O.ZO),NTGYYR(#O'ZO.Z)yRECUR(beZOyZ)
OVERLAY STORAGE '
COMMON/ SCRACH/ |P'IV.IG'MODX(3).NFX(“).NHfAXlS)qLSX(5)oNP!NXL(S)v
1 NPlNXU(S)9NPSTX(lOlpMSX(lO).LZ(ZO),PBl50).NlSN(50vZO)vDUMllBOZ)v
2 RCUST(bO).RXM(50).Il'KNSP'KLCK'IH.DUMM(RIQZ)

NEXD = 0O
IFLAG = O
KFLAG = O
IF(FINISHJGT41} GUESS = 1,75%GUESS
IF(FINISH.GT.1) GO TO 17
KNV = 100

11 NSTG =
NFAM =
NCT = 0
NMIS



FORTRAN 1V G LEVEL 1, MOD 4 ASSIGN DATE = 71312 17722736

C LCK = LEARNING CURVE KODE: = 1 IF HAVE LEARNING CURVE EFFECTS: =0 IF NONE
0031 LCK = 0
C
0032 CALL DATINS
C
0033 IF{MYRS.EQ.O0) RETURN
uo3a IF(IM.LT.0) GO TO 3000
C
C ° 229SET UP MISSION MATRIX BY YEAR#®%#
0035 NM = 0
0036 DU & 1 = 1,NMIS
0n37 DO 4 J=1,MYRS
0038 IFt{MISN(T,J).EQ.0) GO TO 4
0039 NM = NM + 1 .
0040 YRLM(NM)= FLOATIMISNITI,J)) * PBLI)
0041 LETTINM)= 1
0042 LYRINM) = J
0043 4 CONTINUE
C .
0064 3000 IF({GUESS.GT.1.0) GO TO 3005
0045 GUESS = 1.0E15
C
0046 3005 CALL CAPBLI
C
0047 16 WRITE(6,2001) NSTGyNVyNFAM,NC] ,NPyNMIS,MYRS, ILY,GUESSyNOPT,NSOL,
1. GRUy COR A ’
N048 IF{LCK.EQ,0) GO TO 17 Sy
[ CALCULATE EXPONENT FOR LEARNING CURVE
0049 SALOGZ = ALNGL2.)
0050 I+ (16G,LT.0) GO TO 8030
GO51 DO 660 1=1,4NSTG
00y 2 DO 660 J=1,3
06053 IF (MODE(]4d) FQeO.AMD.PLCUTyJ)GT,..001)
IPLGCUEsd) = ALOG(PLCIT,J))/ALOG2
0054 660 CONTINUE
0055 BO30 IF(11.LT.0.0R.NCI.EQ.0) GO TD 17
0056 NO 680 1=1,NCI
0057 IF(PLCINT(I).GT,..001)
1PLCINT(I) = ALOGI(PLCINT(]I))/ALOG2
0058 680 CONTINUE
0059 17 IF(NUMD.EQ.O0) GO TO 305
C
0060 CALL DECSNI
[
0061 IF(KFLAG.EQ.1) GO TO 1}
C
0062 305 CALL AVAILI
[
C
0063 CALL STGNMI
[
0064 GUESS1 = GUESS
[
0065 620 CALL CHOOZS
c
0066 TFINEXT.GE.500,0R.GUESS.LT,.001) GO YO 2
C 1FLAG = NUMBER OF TIMES CHOOZ HAS BEEN CALLED
0067 IFLAG = IFLAG + 1
C
0n6Y CALL STGNMI
C
0069 GUESS = GUESS]
nnT0 IF{TIFLAG.EQ.0) GO TO 1
0071 IF({IFLAG.EQ.100) GO TO 2
0072 GO T0 620
0073 2 MYRS = 100
0074 1 KNSTG = NSTG
0075 KNFAM = NFAM
Q076 KNCI = NCI
ou77 KNP = NP
0078 KLCK = LCK
0079 KNM1S = NMIS
0080 KNV = NV :
0081 KNSP = NSPR
0082 RETURN '
0083 2001 FORMAT (1THINUMBER OF STAGES,8X,15/19HONUMBER OF VEHICLES,6Xe15/
1 19HONIMBER OF FAMILIES,6X,15/28HONUMBER OF INTEGRATION COSTS,12/
X 24HONUMBER OF PAD COMPLEXES,4X,12/
2  19HONUMBER OF MISSIUNS,6X,15/16HONUMBER OF YEARS,9X,15/
3 17HOLAUNCH BASE YEAR,8X,15/15HOTUTAL ESTIMATE,F17.2/14HOOPTION N
4GUMBER 11X415/ 20HONUMBER NF SOLUTIONS,5X,I15/ 1THOINFLATIUN FAC
S5TOR 12X ¢F4.3/12HOCORRELATION,17X,F3,2) '
0084 END




FORTRAN 1V G LEVEL 1, MUD 4

ASSIGN

TOTAL MEMORY REQUIREMENTS OOOBDE BYTES

FB88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARTABLE OPTIONS USED - SIZE={126976424576)
NAME MOXO02AS({R)

1EW0000
1EW0461
1EW0461
1EW0461
1EW0461
1EWD461
1EWO461
1EW0461
1EW0461

DATINS
CAPBLI
1BCUM=
DECSNI
AVARLT
STGNME
CHOUZS -
ALUG

CONTROL SECTION

NAME

ASSIGN
SAVER
SAVDMP
SAVSAR
Savel
LAV2
SAV3
SAVae
SVACAYV
SAVALL
Temup
SCRACH

ORIGIN

00
8EQ
18A0
2060
37C0
4748
5768
60EB
9270
9nBs
O708
118E8

ENTRY ADURESS
TOTAL LENGTH

*2%2MOX02AS

D-6

LENGTH

BOE
FCO
14RC
ASC
FCa
FEO
980
3188
B48
3alc
4110
6A60

00
18348

NOW REPLACED

IN DATA SET

ENTRY
NAME

DATE = 71312

MODULE MAP

LOCATION

NAME

17722736

DEFAULT OPTION(S) USED

LOCATION

NAME

LOCATION



1SN

1SN

1SN
ISN

ISN

158
1SN
ISN
ISN
1SN
15N
ISN
1SN
1SN
ISN
IS
ISN
ISN
15N
ESh
1SN
ISN
ISN

ISN
ISN
ISN
1SN

ISN
1SN
ISN
ISN
I5N
1SN
I5h
ISN
ISN
ISN
ISN
I5N
ISN
ISN
1SN
ISN
SN
ISN

ISh
1SN
1SN

ISN
1SN

sHERE

COMPILER OPTIONS - NAME=

0002
0003
0004

0005

0006

0007

0008

0009

0010
0011
0012
0013
0014
0015
0017
0018
0020
0021
0023
0024
0026
0028
00329
oniso
0031
0032

0033
0034
0035
0036

0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0050
0052
0054
0056
0057
0058

0059

0nso
0061

0062

0063
0064

os/

[

360 FORTRAN H DATE 71.312/16453.56

SUBROUTINE AVAIL!L

*%% ADD AVAILABILITY TO VEHICLE CAPABILITY MATRIX®%%

REAL NPERPD

INTEGER®2 NVSyMRV,NRPoNYPyKUDEP, ] VEHA, NTRIP, NPLS,NRR yMR ,KODEV,

1 FINISHyNSTG¢NFML 4NFMU,KODS,MAS,LABS,LARF,LABI,VEH,NMULT ,NONREC ,
2 NYDyISyMAT LYRyLETTHLYD,MIN,LTR

COMMON/SAVEL/ FINISH NSTGoNCI,ILY,LABF({30),LABS(40),LABI(40),

1 NFML(40) 4NFMU(40),KODS(40) ySTS141)4STGI40),VLRI50) ¢ WPR{50),
2 PRPLM(S50)4yMAS(40,43)y RXDI(12,50)

COUMMIIN/SAV3/GROyGUESSo LPyNSOL y MSOL ¢ NP, MOS ¢ NMIS,NSPRyNPERPD(30),
1 PAB(30)LTRIS50) 4PLRIS50) 4yRDIST(5644),ALPI(4,60)

COMMON/SVACAV/  KNV,NOPT,KOQDEP{301 4RPLO(40), IVEHA(S0) 4NTRIP(50),
1 NPLSI50) (NRRI50)4MR{50),NVS160),MRVI60},NRP(60),B1(60),82(60),
2 B3160),B4160)KODEVI60)yNYP{2,60),VM(2,60)

COMMON/SAVALL/LCKySLO9NMyNEXD NV ,NUMDyMYRS, LZOPT(B) yNYD(46) MAT (46
1) 9SUSTI46)30S146)4LYDI46) s YDI46),1S1102),LYR(252),LETT(250),

2 MIN(250) 9 YRLM(250) 4 VEH(4,60) 4NONREC(120,20) yNMULT{60,50)

COMMON/TEMP/ VNM{2,250) 4y IFLAGyL2Z{60),DUM{3603)

D0 39 J = 14NM
KO = LYR{J)
L = LETT(D)
00 35 1 = 1.NV
Lze1) = 0
IFCITEMIVMIL,1)yLy1).EQ.0) GO TO 35
K = I
TFCLTRIL).EQ.2) K = | & NV
00 36 M = 1,20
EFCNONRECIK M) LEQ.O0) GO TO 37
N = NONREC{K4M)
TFEKD.LT.NYDIND)) GO TO 35
TFIKN.GTLLYDINDY) GO YO 35
36 CONTINUE
37 L2t3) =1
35 CONTINUE
CALL PACKILZyVNM(1yJ)gNV 411}
39 CONTINUE
NM LESS THAN 181 FOR PRESENT FORMATS
284 WRITE (644000}
D0 421 ITER = 144
KNM = MINO(ITER®GS5,NM)
K = 1 & (ITER - 1)1%45

285 WRITE(6,6002) {LETT(J), J = KyKNM)
DO 420 1 = 1,NV
TA=VEHI1,1)
1B=VEH(2,1)
1C=VEH(3,1)
ID=VEH(4,1)
DO 286 J = KyKNM
L = J-KE&1
=286 L2I(L) s JTEM(VNM{1,J)s1 41)
WRITE(644100)1,STG(IA),STGUIBI 4STGUIC)STGLID),ILZEJYy J=l L)
420 CONTINUE
IF(NM.LE.KNM) RETURN
IFLITER.EQ.1) WRITE(6,4001)
IF(ITER.EQ.2) WRITE(6,4003)
IFUITER.EQ.3) WRITE (6,4004)
421 CONTINUE .
RETURN
4000 FORMAT (1H1434X,51HV EH I CLE /M1 SSITON CAPABILI
1 T Y/66X,30H(1 = POSSIBLE, O = IMPOSSIBLE)/1HO,43X,10(2H1 ),
2 1002H2 ),10{2H3 ) 46({2H%4 )}/18H VEHICLE / MISSION,9X,4(20H] 2 3 4
35 6 7890 14,941 2 3 & 5//)
001 FORMATIIHL/ 27X  44(2H4 ),10(2H5 ),1002H6 ), 1012H7 ),10{2H8 ),
1 2H9 /18H VEHICLE / MISSTION,9X,9H6 7 8 9 0,4(20H 1 2 3 4 5 6 7 8
29 0V /1)
4002 FORMAT (1HO,7Xs14HMISSION NUMBER,  4X,4512)
4003 FORMATUIHL/ 645X 436(2H1 )/ 2TX,9(2H9 },10{2HO ),10(2H1 ),
1 10(2H2 ),6(2H3 )/
2 18H VEHICLE / MISSION, 9X,4(20H1 2 3 4 5 6 78 9 0 ),
3 9H1 2 3 & S5//)
4004 FORMAT (1H1/ 27X,4502H) )/ 2TX,412H3 ), 1012H4 ), 10(2H5 ),
1 1012H6 )y 10(2HT )y 2HB / 18H VEHICLE / MISSION, 9X,9H6 7 8 9 0,
2 4(201 236567809 01//)
4100 FOPMAT (1H ,12,1X,4( A4, 1K}, 2X, 4512)
END

ENU OF COMPILATION #ssxs»

MAIN, OPT=02, LINECNT=44, SOURCE ,8CD,NOL IST,NODECK 4 LOAD ,NOMAP  NOEDI T, 1D, NO.

LI e



F8A-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIONS USED - SI1ZE=(126976424576)

NAME MUX0Z2AL{IR)

1EW0000

1EW046]1  1TEM
1eW0461  PACK
1EWN461  1BCUM=

CROSS REFERENCE TABLE

DEFAULT OPTION(S) USED

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME
AVATLIE 00 Ta8
SAVEL 7A8 FC4
5AV3 1770 980
SVACAV 20F0 B48
SAVALL 2C38 3ai1c
TEMP 6658 4110
N
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTIO
SAV3 SAV3
358 SAVEL SAVEL 322 SAVALL SAVALL
360 SVACAV SVACAV 36C TEMP TEMP
368 SAVALL SAVALL 374 PACK $UNRE SOLVED
370 1TEM $SUNRESOLVED 2c8 TEMP TEMP
378 1BCOM= SUNRESOLVED
200 SAVALL SAVALL
ENTRY ADURESS 00
TOTAL LENGTH AT6R
s*#6MOX02AL NOW REPLACED IN DATA SET
0un 057360 FORTRAN H DATE 71.312/16.30.41
COMPILER OPTIONS = NAME= MAIN,0PT=02,LINECNT=44, SOURCE ,BCD,NOL IST NODECK sLOADNOMAP, NOEDIT, 1D,
ISN 0002 SUBROUT INE CAPBL1
C  VEHICLE DATA IS INPUT
C THE ORIGINAL CAPABILITY MATRIX BETWEEN VEHICLE AND MISSION IS SET UP
c
1SN 0003 REAL 1SP,LENT,NPERPD
ISN 0004 INTEGER®2 LTR,KODEV,NVS,MRV,NRP,NYP,KODEP, IVEHA,NTRIP,NPLS NRR
1 MR,NPSTGyNPAD,NPFAM ;NFS NP INTL yNPINTU,MAPS,MAPF ,MAPT +F INISH,
2 NSTG,NFMLyNFMU,KODS)MAS,LARS, LABF,LABI, VEH,NMULT yNONREC yNYD,
: 3 . ISyMAT,LYR,LETT,LYD,MIN,MAF ,MAIC
ISN 0005 COMMON/SAVEL/ FINISHyNSTG,NCI,ILY(LABF(30),LABS(40),LABI(40),
1 NFMLL40) ,NFMU(40),KODS1401,STS(411,STGI40) \VLRIS0) sWPR(50},
2 RPLM(50),MAS(40,3), RXD(12,50) -
_1SN 0006 COMMON/SAV3 /GRO+GUESS 5 LP 4 NSOL yMSOL ¢NP ,MOS 4 NMI S ,NSPR yNPERPD {301 o
1 PAD(30),LTRI50),PLRIS0),RDIST{56,4) 4ALPI(4,60)
ISN 0007 COMMON/SAVS/ MAF{30,3), MAIC{40,3),
* NPADI2,60) NPFAM{30,5) yNPINTL(30,5) ,NPINTU{30,5),
1 NFS140,4) yNPSTGI30,10) 4MAPS(30,10),MAPF(30,10),MAPI(30,10),
2 PFAMD(30,5,2),PFAMS130,5,2),PINTS(30,5,2),PSTGD{30,10+2),
3 PST6S(30,10,2)
ISN 0008 COMMON/SAVALL /LCK» SLOyNM,NEXD, NV, NUMD, MYRS ,LZOPT(B) 4 NYD{46) 4MAT {46
1),SUSTL46) ¢DS(46) 4LYD(46),¥YDI66),1S1102),LYR(252),LETT(250),
2 MIN(250),YRLMI250) yVEH(4,60) yNONREC( 120,20) NMULT( 60,50}
1SN 0009 COMMUN/SVACAV/ KNV ,NOPT,KODEP(30) 4RPLO(40) , IVEHA(50) yNTRIP(50),
1 NPLS{S50)4NRRI50) yMRE50),NVS{60) ,MRV{ 601 ,NRP{60) ,B1(60),82(60),
2 B3(60),B4160) KODEV(60) yNYP{2,60) 4VM{ 2,60)
ISN 0010 CUMMON/SCRACH/IP ¢ 1V, IGoNPAX(2) 4 NEH(4) ,NST(41) , THRT(41),DIAM(41),
1 TSLU4L))LENT(41) yWTFUL4L) yWTINIG1) 4 ISP(41),MZL50)4L250),
2 NYPX(2),DUM(6369)
[
ISN 0011 IFLIV.LT.0) GO TO 14
ISN 0013 DO 2 1 = 1,60
ISN 0014 ALPI(1,1) = .05
ISN 0015 ALPI(2,1) = .20
ISN 0016 ALPI(3,1) = ,50
1SN 0017 2 ALPI(4,1) = .25
ISN 0018 14 DO 281 J = 1,61
ISN 0019 IF(IV.LT.0.AND.J.GT.KNV) RETURN
ISN 002] IF{IV.LY.0.AND.1G.LT,.0) GO TO 27
1SN 0023 IF(IV.LT.0) GO TO 15
1SN 0025 READ(S,106) (NEH{T), 12),4),B1(J),B2(J),B83(J),R4(J),KOV
15N 0026 IF(KOV.EQ.0) GO TO 5002
ISN 0028 KODEVLJ) = KOV

D-8



ISN 0029 DO 16 K = 146

ISN 0030 16 VEHUK,J) = NEH{K)
1SN 0031 READ{(5,108) NSXyMVXsNPXy (NPAX(I)y I=1,2),(NYPX{I)y 12142), JKEY
ISN 0n32 DO 17 1 = 1,2
ISN 0033 NPADIT,J) = NPAX(I)
ISN 0034 17 NYPE1,J) = NYPXU])
1SN 0035 NVSEJ) = NSX
0036 MRV{J)} = MVX
0037 NRP(J) = NPX
0038 IF (JKEY.EQ.O0) GO TO 15
0040 READ (54,114) (ALPI(I,+J),1=1,4)
0041 15 D0 26 1 = 1,4
0042 IF(VEHI1,J).EQ.0) GO TO 27
0044 DO 25 K = 14NSTG
0045 TF{VEHIT,J).NE.KODS(K)} GO TO 25
0047 VEH(I+J) = K
0048 GO TO 26
0049 25 CONTINUE
0050 26 CONTINUE
0051 27 NV = o
0052 JFUIVLLT.0.AND.{IP.LT.0.0R. NP, EQ.0)) GO TO 9007
0054 ) DO 9008 I = 142
0055 IF {(NPAD(1,J).EQ.0) GO TO 9008
ons7 NO 9009 K = 1,NP
0058 1F (NPAD(1,J).NE.KODEP(K)) GO TO 9009
0060 NPADLT,J) = K
0061 GO TO 9008
0062 9009 CONTINUE
0063 9008 CUNTINUE
0064 9007 C1 = B1{J)
0065 €2 = g2ty
0066 €3 = A3(y)
onet Co = B4t yY)
0068 NO 28 1=1,NM1S
0069 NMULT(Jy1) = 1
0070 Lzt =1
0071 IF (IVEHAUL).EQ.0.OR.IVEHA(T}.EQ.KODEV(J)}) GO TO 21
0073 GO0 TO 8024
0074 21 VLX=VLR{1)-25573,
0075 © TF(VLX.GE.C4-.01) GO TO 8024
. 0077 WP=EXP{C1~C2*VLX~-C3/(C4-VLX)) -
0078 IF(RPLM(TI).LT.1,0,0R. IVEHA(]) . NE.O) GO TO 23
——
1SN 0080 D0 22 JJ = 1,44
1SN 0081 JJJ = 5=9J
ISN 0n82 JTFIVEH(JJJ 4J).EQ.0) GO TO 22
1SN 0084 - LL = VEH{JJIJ 4J)
1SN 0085 IF(RPLO(LL).LT..001) GO TO 8024
ISN 0087 G0 TO 23
1SN 0088 22 CONTINUE
1SN 0089 23 IF{WP.GEWPR(I1}) GO TO 24
ISN 0091 IF{WP.LE.. 001 .0R.WPRIT)/MP.GE,.100,) GO TO 8024
ISN 0093 NMULT(Jy0) = INTI(WPR{I)/WP & ,99)
ISN 0094 IF{NMULT(J 1) .GT.NTRIP{])) GO TO 8024
ISN 0096 264 1F (NOPT.NE.3.0R.IVEHA(]).NE,O) GO TO 28
ISN 0098 IFINPLS(1).EQ.0) GO TO 8023
ISN 0100 IF(NPLS{T).NEJNVS(J)) GO0 TO 8024
1SN 0102 8023 IF (NRR{I).GT.NRP(J)) GO TU 8024
ISN 0104 IF (MR(I).EQ.0.OR.MRVIJ),.EQ.1) GO TO 28
1SN Cloe 8024 L2(1) = O
1SN 0107 28 CONTINUE .
ISN 0108 CALL PACK(LZyVM(Ll,J)yNMIS,1)
ISN 0109 281 CONTINUE
ISN oll0 WRITE(6,113)
ISN 0111 99 RETURN
15N 0112 5002 IF(NOPT.NE.2) RETURN
ISN 0114 "WRITE{6,111)

[ CARDS MUST BE IN SAME ORDER AS INPUT STAGE CARDS
[ ALL STAGES NOT TO BE USED IN MATCHING SCREEN MUST BE AT END OF DATA SET
ISN 0115 NTG = NSTG € 1

ISN 0116 DO 30 1 = 1,NTG
1SN 0117 READ(54109) JyNSTCI)oTHRT(I) ,OTAM(1) o TSLUT),LENTC T} WTFULT),
1 WTINCD),ESP(I)

1SN 0118 IF(J.E0.0) GO TO 31

1SN 0120 WRITE(6y112) ToNSTUIDyYHRT(I),OTAMCT) ,TSLUT) JLENT(E) oWTFUCT ), WTIN
. LET),1SPITY

ISN 0121 IF{J.NE.KODS(I)) GO TO 5005

1SN 0123 30 CONTINUE

ISN 0124 31 CALL MATEI

ISN 0125 5004 RETURN

ISN 0126 5005 WRITE(6,110)

ISN 0127 "~ RETURN

ISN 0128 106 FORMAT (412,4E13.6,18X,12)

1SN 0129 108 FORMAT(3X,312,413,58X,11)

ISN 0130 109 FORMAT(14,15,7F10.0)




ISN
ISN

1SN
ISN
ESN
1SN

20 EE

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

0131
0132

0133
0134
0135
0136

END OF COMPILATION #*%%:&

1EW 0000
1EW0461
1EW0461
1EW0461
T1EWO461

110 FORMAT(27HOSTAGE CARDS IN WRONG ORDER})

111 FORMAT{1H148H STG NST,9X ,4HTHRT y9X s 4HDIAM,9Xe4H TSL+9Xs 4HLENT ,9X,
1 4HWTFU,9X 3 4HWTINy 10Xy 3HISP//)
112 FORMAT(1HO,214,7F13.2)

113 FORMAT (28HOMORE THAN 60 VEHICLES INPUT)

114 FORMAT (3X44F5.2)

. END

VARIABLE OPTIONS USED -~ SIZ2E=1126976,24576)

NAME MOX02CI(R)

PACK
MATEL
EXP
18COM=

CONTROL SECTION

NAME ORIGIN LENGTH
CAPBLI 00 840
SAVEL 840 FC&4
SAV3 1808 980
SAVG 2488 3188
SAVALL 5610 3A1C
SVACAY 9030 B48
SCRACH 9878 6460
LOCATION REFERS TO SYMBOL

220 SAVE]
228 SAV4
230 SAV4
238 SAVALL
240 SCRACH
248 MATEL
250 IBCOM=
148 SAV3
ENTRY ADDRESS 00
TOTAL LENGTH 10508
*£6MOX02C1

D-10

ENTRY

NAME

IN CONTROL SECTION

SAVE1

SAV4

SAV4

SAVALL

SCRACH
SUNRESOLVED
$SUNRESOLVED

SAV3

NOW REPLACED IN DATA SET

CROSS REFERENCE TABLE

LOCATION

NAME

LOCATION

224
22¢
234
23¢
244

24C

140

DEFAULT OPTION{S) USED '

LOCATION NAME

REFERS TO SYMBOL

SAV3
SAVSH
SAVALL
SVACAV
PACK
EXP
SCRACH

LOCATION NAME

IN CONTROL SECTION

SAV3

SAV4
SAVALL
SVACAVY
SUNRE SOLVED
SUNRESOLVED
SCRACH
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0001

0002
0003
0004

0005

00ons
0007

0008

0uuY
nnLo
0011

no1z

0013
0014

0015
00l6
0017
0018
oul19
0020
02zl
0022
0023
0024
0025
0026

0027
0028

0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0nsl
0042
0043
V04
0045
0046
0067
0048
0049
0050
0051
0052
0053
0054
[TV
0ns56
0057
0058
0059
0060
0ns61l
0062

0063

SUBROUTINE CHOOZS

C OETERMINE OPTIMUM VEHICLE TO MISSION ASSIGNMENT
C

ao

-4

16

17

400

176

18

325

20
19

211

PR

L

25

INTEGER®2 KOUToLTRyVEHNMULT NONREC yNYD, ISy MAT ,LYRyLETT,LYD,MIN,
1 MINOPT'MURE.NSAVEoNADDy NXyNINTYRyNTGYTR
REAL NPERPD

CUMMON/SAV3/GROyGUESS s LP yNSOL ¢ MSOL ¢ NP 4MOS ¢NMIS s NSPRyNPERPD (301,

1 PAD(30) 4 LTRISO)}yPLRIS0}sRDISTIS56,4) 4 ALPL{4,60)

COMMUN/ SAVALL/LCK 9 SLOyNMyNEXD NV NUMD y MYRS L ZOPT( 8) yNYD{46) ¢yMAT (46
1)pSUSTILE) ,DS(46)3LYD(46),YD(46),1S(102),LYR{252),LETT(250),

2 MIN(250) 4YRLM{250) 4VEH{4,60) {NONREC1120,20)NMULTL60,50)
COMMUN/VARNCE/XKSTAT,VAR]I(40) yVARF(50) ,VARM(56) FMVAR( 2,300,

1 FIVARE3,40),PLVAR(3,561,SVAR(5,40)

COMMUN/TEMP/VNM(2,250), IFLAGKE4NEXT,LOUT, SAVS{40) ,KOUT(40),

1 NINTYR{40,20) yNTGYTR140,20,2)4RECUR{ 60,20, 2)

COMMUN/ SCRACH/EXTRA yNADDyNX s MORE(10) yZKP, WKP 4 NXKP,LZKP(5) 4DUME(11)
®, A2,L2166),M1500),w2{500),

1 TDS(SOO)'HR(499)'Z(500)oCDST(ZvZ50)leNOPT(246v9I'NODF(5'500)'

2 NPUSYHIGSOUIIHETC(9),
4 NCOSToLByKXyKZyNSAVE({ 10} ,KEEP(40)4MZ(60),DUM

TF{MYKS.GT.10) GO TO 2
KI = 1

KNEX = MYRS

oy Y07

KI = 2

KNEX. (MYRS + 11/2

BRE INITIALIZE FUNCTIONS bbb

NEXT=1

NX=1

KPNX = 10

IKP = 1.0€E30
NAOD = 0

NPGS = 0

DD 16 1 = l.NUMD
L2y = 15

CALL PACK(LZyNODE(141),NUMD,4)
00 17 1 = 1,48

Lt20P7(1) =2 O

DD 400 | = 1,410

MURE(1) = O
IF{LP.GT.0) MWRITE (64205)

ey FIND W{l) = SUM OF COLUMN MINIMUMS OF FIRSY CASE b A dd

W{l)=0.0
W2t1) = 0.0
T0St1) = 0,0
DU 19 J=1yNM
COST(1,4J) = 1.0E30
COST(2,J) = 1.0€E30
IY = LYR{J)

IF(1Y.GT.MYRS} GO TO 325
JX = LETT(J)
ITR = LTREJX)

CALL UNPACKI(MZ ¢4VNM{1,J) NV ,1)
D) 18 I=1,NV
IF(MZUI).EQ.O0) GO TO 18
X = NMULTII ,JX}

“CX = YRLM{J)®RECURILI ,1Y,1TR)*X
1F(CX.GE.CUSTI2,4)) GO TO 18
IFICXsLT.COSTI1yJ)) GO TO 176
COSTi2,4J) = CX
GO Tu 1R

COSTL2,J4) = COST(1,J)
COSTUL.d) = CX
MIN(J) = 1

CUNTINUE

TF(COST(14J).LT.1. 0525) GO T0 20
YRLM(J}=0.0

MIN(J) = 0O

CUST(1+J) = 0.0

cnsTi2,4) = 0.0

W2(1) = W2(1) + COSTI2,J)

W{l) = Wil) + COST(1,J)
IFINUMDNE.Q) GO TO 25
WRITE(64211) W(1)
FORMAT(1H1//25H PROGRAM RECURRING COST =, F12.2)
RETURN

ESET SMALL SUST COSTS TO ZERD SO ALGORITHM IGNORES THEM IF MSOL.NE.1
OUT = NUMBER OF SUST COSTS GT O WHICH HAVE BEEN SET TO 0O

IF(IFLAG.EQ.O0) LOUT = 0

D-11
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0nea IF(M0S.EQ.0.0R.M0S.EQ.2) GO TO 26
0065 CALL UNPACK(LZyNUDE(1y1),NUMD,4)
0n66 NO 401 1 = 1,NUMD
0061 401 KOUTHLI) = |
0068 CALL PNCSTI
0069 WRITE(6,211) W(1)
0070 CALL OUTPTI
0071 « RETURN
0072 26 IF{MSOL.EQ.1) GO TO 29
0073 177 IFINSOL.LE.1) CALL UNPACK{LZ,NODE(1,1),NUMD,4%)
0674 1F{1FLAG.GT.0) GO TO 22
0075 DO 21 1 = 1,NUMD
nnTe 21 KhuTtl) = 0
0077 X = MYRS
0078 G = B.0/X
0079 IF{GUESS.LT.1,0E14) G = GUESS/(150.0%X)
00HO 1F{SLU.GT.0.001) G = SLO
0081 DO 27 1 = 1,NUMD
00H2 IF{SUST(1).LT..001)} GO TO 27
0683 IFISUSTLI).6T.G) GO TO 27
0044 LOUT = LOUT + 1
LULLS KUUTtI)Y = LOUT
0086 SAVS({LOUT) = SUST(E)
0087 SULTIT) = 0.0
0n#Y IFIDSUTIV.GEL1,) GO TO 27
6089 ITF(NSOLLLE.1)  LZU1) = KNEX
6030 IFINSOLLLEL1) GO TO 27
0h91 KOUTtLE) = 0
0692 SUSTUT) = SAVS(LOUT)
0093 LOUT = LOUT - 1
0094 27 CUNTINUFE
009% 28 IF(LOUT.GT.0.AND.NSOL.LE.1) CALL PACK(LZyNODE{1,1),NUMD,4)
0096 Gh Tu 29
0097 22 IF{LUUT.EQ.0.OR.NSOL.GT.1) GO TO 29
0098 DO 23 1 = 1,NUMD
0099 IFIKOUT(T1).EQ.0.0R.DS{T},GE.l,) GO TO 23
0100 LZ(I) = KNEX :
o101 23 CONTINUE
0102 CALL PACK(LZsNODE(1,41)y,NUMD,4)
#us  PICK COST TO CONSIDER NEXT  #%=
0103 29 NCOST = 0
0104 NKEY = 0
0105 FMAX = -1,0E35
0106 IF (KPNX,NE.NX)
1CALL UNPACK (L2Z4NODE(]
8{0; 30 DO 35 NIC = 1.N6Mo P2 PNUND, 4}
0 IF{LZINIC).LT,.15)
0109 NKEY = NKEY + 1 60 10 35
0110 IF{KPNX.EQ.NX) GO TD 300
0111 WRINIC) = 0.0
0112 DN 33 J= 1,NM
g::z IF{YRLM(J).LT,,001) GO TO 33
CALL UNPACK(M
oiie CatL v l.gzgoz.vuncl.J).Nv 1)
0116 KO = LYR(J)
07 JX = LETTUJI)
o118 1TR = LTR{JX)
g};g DO 32 J1 = 1,NV
d FiM2 EQ.
A i ' lgll) €0.0) GO To 32
0122 IF(ITR,EQ.2) I = 11 + NV
0123 DO 3} M = 1, 20
0124 IF {NOMRFC(1,M).EQ.0) GO TO 315
0125 NGO = NONREC(T,M)
0126 IF{NOLEQ.NIC) GO TO 32
0127 IF(KI#LZ{NO).LT.KO}) GO TO 32
0128 31 CONTINUE
0129 315 X = NMULT(I1,JX)
0130 CX = YRLM{J)*RECUR(I1,K0,ITR)®X
0131 IF{CXJLT,CMIN) CMIN = CX
3:;; 32 CONTINUE
3 WEIMIC) = WRINIC) + CM
0134 33 COMTINUE ¢ SCHIN
n135 300 PF = WRINIC) - WINX)
0136 IFIPH.LT,.001) 6N TO 35
0137 301 IFISUSTINIC).GE..001) DF = DSINIC)*0.5 + SUSTINIC) + PF
1 =1.0E4/{SUSTINIC)2%4)
0138 TF{SUSTINIC).LT.,00t) DF = 0.5%DS(NIC) + 4,0 + PF
0139 IF(SUSTINIC),LT..001.AND.PF,GT.1.0E10) OF = 1.0E34
0140 IFIDF.LE.FMAX) GO TO 35 *
Ol4al FMAX = DF
0142 NCOST = NIC
35 CONTINUE

0143
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0144

0145
0146
01647
0148
0149
L0150
0151
0152
0153
0154
0155
01%6
0157
0158
0159
0160
0161
0162

0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175

0176

0177
0178
0179

olso
0181
o182
0183

0184
0185

0186

0187
oles
ul89
©190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201

0202
0203
0204
0205
0206

0207
0208
0209
0210
0211
0212

00

acao o

36

295

40
41

o4

1y MOD 4 CHOOZS
IF{NCOST.EQ.0) GO TO 73

ALLOCATE SPACE FOR NEW NODES

IFISUSTINCOST)}.GE..001) J=0 + [NYD{NCOST)
J = KNEX -

1F{SUSTINCOST}.LT,,001)
IF{NEXT.EQ.1) GO TO 41
00 40 1 = 2,NEXT

K = NEXT + 2 - 1
IF(Z(K).LE.GUESS) GO TO 40

J=J+1

TFUSUSTINCOST).GE..001) NSAVE(J)
IF(SUSTINCOST) .LT..001) NSAVE(1)
TF(J.EQ.KNEX) GO TO 44

CIINTINUE

IF(J.EQ.KNEX) GO TO 44

J=+1

NEXT=NEXT+1 ,

IF (NEXT.EQ.500} GO TO 74
IF(SUSTINCOST).GE,.001) NSAVE(J) =
IF(SUSTINCOSTI.LT..001} NSAVE(1) =
GO TO 41

aun BRANCH WITH VARYING YEARS OF SUSTAINING COST

DO 52 K=1410

TFCSUSTINCOUST ) eGE oo 001 AND KoL To 14 (NYDINCOST)-1)/KI])

KX=NSAVE(K)
TF{UK=1)*KI.LT.LYDINCOST)) GO TO 45
WIKX) = 1,0E30

Z(KX) =20,0E30

.60 TO 509

4%
46

509
52

53

55

59

60

T4

73

37

75

1

00 46 1=1,5
NODETT,KX)=NODE(1,NX)
LZINCOST)Y=K~1

IFIK.EQ.1 + (NYDINCOST)-1)/KI)
CALL PACK(LZ NODE(1yKX)NUMD,4)
L8 = K-1

CALL LBONDI
IF(SUSTINCOST).LT..001) GO TO 53

IFIKI*K.GE.MYRS) GO TO 53
CONTINUE

DATE = 71312

1

NEXT
NEXT

1)1/K1

LZINCOSTY = O

wxa

17/23/04

GO TO 52

L3 BRANCH INCLUDING NCOST AND ALL SUSTAINING - PUT IN NODE NX

LZINCOST) = (LYDI(NCOST) + KI - 1)/KI

CALL PACK (LZ,NODE(]1,NX),NUMD,4)

TF(WINX) oGTWIKX)~, 0001 .AND.W2{NX)} . GT . W2{KX}-0.0001)

LB=

50

lF(H(NXl.GT.H(KX)-.OOO!.AND.HZ(NX).GT.l.OEZS.AND.HZ(KX)-HZ(NX).LT.

1.0E25) LB= 50
KX = NX
K2 = LYDINCOST)

CALL LAONDI

PICK NEXT NODE FOR BRANCHING AS THE ONE WITH LEAST LOWER BOUND 2

KPNX = NX

NX =}

Dl 59  1=2,NEXT
TFUZANX).GTLZ(I)) NX = |
CONTINUE

1F(ZINX) .LE.GUESS) GO TO 29
IF{NADD.GT.0) GO TO 60
WRITE(64202)

GUESS = 0.0

RETURN

WRITE(64206) 2{NX)

G0 T 109

WRITE{64203)
IFINADD.GT.0) GO TO 109
RETURN

IF{NKEY.EQ.0) GO TO 75

0N 37 1 = 1,NUMD
TIFLLZUT)LEQLLIS) LZ(I) = O
CHNT INUE

CALL PACK(LZ ,MODETL4NX)4NUMD,&)

ASSIGN VEHICLE TO MISSION
6N B0 J=1,NM
IF(YRLM(J).LT.0,0001) GO TO 79
CALL UNPACK{MZVNM(14J),NV ,1)
CMIN=]1,0E30
K0 = LYR(J)
JX = LETT(J)

£ 2 24
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0213 ITR = LTR{JX)
0214 00 78 11 = 1,NV
0215 IF(MZ(11).EQ.0) GO TO 78
0216 1 =1
0217 IF(ITR.FQ.2) 1 = 11 + NV
o218 DO 77 K=1,20
0219 IF {NONREC(1,K) .EQ.0) GO TO 775
0220 NO =NOHRECT,K)
0221 TF(KI#*LZ(ND}.LT.KO) GO TO 78
0222 77 CONT INUE
0223 775 X = WMULTUT1,JX)
0226 CX=YRLMIJ)#RECURLT1, KO, 1TR)*X
0225 IF{CX.GE.CMINY GO TO 78
0276 CMIN=CX
02217 MINGJI=T)
nz28 78 CUNTTHUE
0229 60 10 80
0230 79 MINLJ) = ©
0231 80 CONTINUE
0732 IF(NPUS.EQ.0) GO TO 85
0233 on 355 [ = 1,10
0234 IFIMUPE(T) .EQ.0) GO TO 356
0235 _ IFIMURE(T).EQ.NX) GO TO 354
0236 355 .CONT INUE
0237 356 DN 82 NA = 1,NPOS
0234 00 81 J = 1,NM
0239 IF(MINGJ) NELMINGPT(J4NA))
0740 81 CONTINUE
0241 IF(LP ,GT,0)
IWRITEL6,204) NX,ZINX}, NA
0242 GO 10 103
V243 B2 CONTINUE
0244 85 1F(NP.EO.O.AND.LOUT.EQ.0) GO TO 86
c
0245 354 CALL PDCSTI
<
0246 IFLGUESS.LT..001) GO TO 109
0247 IFIZ{NX).6T.19,0E30) GO TO 55
0248 IF(EXTRALLT.1.0) GO TO 86
0249 IFINPDS.EQ.9) GO TO 84
0250 GUESS = 2.0%Z(NX)
0251 NPOS = 1 + NPOS
0252 IFIZKPLLE.ZINX)) GO To 318
0253 IKP = Z(NX)
0254 WKP = WNX)
0255 NXKP = NX
0256 KPNPOS = NPOS
0257 00 317 I = 1,5
0258 317 LZKP(1) = NODE(1,NX)
0259 318 U0 319 [ = I,NM
0260 319 MINOPTII,NPOS) = MIN(I)
0261 60 TO 55
0262 84 IFINADD.GT.0) GO TO 109
U263 NX = NXKP
0264 ZINX) = ZKP
0265 WINX) = WKP
0266 CALL UNPACK{LZ,LZKP(1) yNUMD,4)
0267 DN 87 1 = 1,NM
0268 87 MINLI) = MINOPT(1,KPNPOS}
0269 60 TO 354
0270 B6 NADD = NADD + 1
0271 NRDD = NADO
0272 NPOS = MAXC(NBDD,NPOS)
0273 DMIN = ZINX) = W(NX)
0274 WRITE(6,201) NADD,NX,WINX)y DMIN, Z(NX)
[
0275 CALL DUTPTI
0276 ETCINADD) = Z{NX)
02771 IF{KSTAT.GT.0) CALL CMPARE
0278 ~IF({IFLAG.EQ.0.AND.LCK .EQ.1).0R. (NPOS.GE,10}) RETURN
0279 IF(NADD.LT.NSOL) GO TO 101
0280 1F(NADUDLEO.1) RETURN
0281 109 DO 110 T = 14NM
0282 110 MINUIY = MINOPT(I,1)
0283 RETURN
c
€ STORE OPTIMAL VALUES
0284 101 00 102 1 = 1,NM
0285 102 MINPT{1,NADD) = MINCI)
0286 103 ZINX) = 1,0€30
n287 HX =1
0288 60 TU 55
0289 201 FORMAT (1H1,13(1H*},32H SOLUT 1 ON NUMBER
1

2

D-14

1y MOD 4 CHOOZS

DATE = 71312
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0290
0291
0292

0293

0294
0295

202 FURMAT(14HIGUESS TOO LOW})

203 FORMAT (19H1EXCEEDED 500 NODES)

204 FORMAT {23HOTHE ASSIGNMENT AT NODE,I4,3X,16HWITH LOWER BOUND,F10.2
ly  3X435HIS THE SAME AS SOLUTION/POSSIBILITY, 14)

205 FORMAT (1H1,55HB R A N C H AND BOUND NODE VALV
1 E S/S5AHONUDE BRANCHED COST YEARS RECURRING NON-RECURRING
2+5X+5HTOTAL/13H  NO, FROM,5X¢ 12HNO. SUSTAIN,5X,3(5HBOUND,9X)/)

206 FORMAT{2BHONEXT SOLUTION HAS VALUE GT ,F10.2)

END

TOTAL MEMORY REQUIREMENTS 002280 BYTES

FRB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

LOCATION

VARIABLE OPTIONS USED - SIZE=(126976,24576) DEFAULT OPTION(S) USED
1EW0000 NAME MOXO2CHIR)
1EX0461  PACK
1EW0461  1BCOM=
1EW0461 UNPACK
1EWQ461 PLCSTI
1EW0461 OUTPTI
1E0461 LBONDI
1FEW0461 CMPARE
1EWO461] MAXO
MODULE MAP
CONTROL SECTION ENTRY
NAME  ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME

CHODZS 00 2280

sav3 2280 980

SAVALL 2C00  3A1C

VARNCE 6620 ADC

TEMP 7100 4110

SCRACH 8210  6A60

ENTRY ADDRESS 00

TOTAL LENGTH 11C70

s s xMOX02CH NOW REPLACED IN DATA SET
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= 17701740
0001 SUBROUT INE CMPARE
C STATISTICALLY COMPARE ASSIGNMENTS FOUND
(4
0002 INTEGER*2NU,NBY NOB, MODE,FINISH NSTGyLABF,LARS,LART 4NFML ,NFMU,

1 KOUS,MAS,LTR,MAF,MAIC NPAD,NPFAM,NPINTL,NPINTU,NFSNPSTG,MAPS,
2 MAPFoMAPI G NYD MAT,LYDyI1S)LYR,LETT ,MIN, VEH,NONREC yNMULT,KOUT
3 NINTYR,NTGYTR,MINOP T, MORE,NADD,NX,NRCU
0003 COMMON/ SAVSAR/CORPOJL3) 3 SRIU3,3)4NUL40) 4NBY (40),NUB(40) »RINT(40),
. 1 PLCINT{40) ¢ XLT(40), PLCT!“O).UPP(AO)'TAT(40)vTAMT(50)vSR(#O'B)v
2 MODF(4043),PLLC(40,3)
0004 COMMUN/SAVEL/ FINISH,NSTGyNCI,ILY,LABF{30),LABS(40),LABI(40),
1 NFML(40).NFMU(“O).KODS(GO).STS(“I).STG(éO).VLR(SO).HPR(SO)v
2 RPLM(50),MAS(40,3), RXD{12,50)

0005 COMMON/SAV3/GRO,GUESSy LPsNSOL 4 MSUL, NP.MDS'NMIS.NSPR NPERPD(30),
-1 PAD(30},LTR{50)PLR(S0)RDISTI5644),ALPI(4,60)
0006 COMMON/SAV4/ MAF(30,43), HAIC(40,3),

d NPAD(2,60) sNPFAML30,5), NPINTL(3015)'NPIN?U(30.5)v
1 NFS(%O.k)'NPSTG(BOQIO).HAPSl30'10),MAPF(30,10).MAPI(30'10)p
2 PFAMD{30,5,2),PFAMS{30,5,2),PINTS130,5,2),PSTGD{30,10+2),
3 PSTGS(30,1042)
ono7 CNMMUN/SAVALL/LCKySLO ¢NMyNEXD, NV, NUMD,MYRS, LZUPT{8) yNYD(46)MAT (46
1) o SUSTLA6)sDSL46)  LYDI46),YDI46)4150102) ,LYRI252),LETT(250),
2° MINL250) 3 YRLM{250) , VEH(4,060) s NONREC(120,20) NMULT.{60,50)

0008 COMMDN/VARNCE /KSTAT , VART(40) 4 VARF{50) , VARM{56) y FMVAR(2,30),
1 FIVAP{3,40),PLVARI3,56),SVAR(5,40)
0009 COMMON/TEMP/VNMI2 42500 s IFLAGyKT4NEXT,LOUT ,SAVS(40) ,KOUT(40) »

.1 NINTYR{40,20) ¢NTGYTR(4042042) 4RECURI60420,2)

0010 COMMON/ SCRACH/EXTRA,NADD yNX yMORE { 101 4 ZKP y WKP yNXKP,LZKP[S5) 4DUME (11}
€y, A2,L7146),WI500),W2{500),
1 TDSU500) ,WR(499),2(500),COST(2,250) MINOPT(246,9) NONE(5,500),
2 NPUS,SIGSQI9),ETCII),
3 TSTGL40,2) 4NRCUL40),DUMI10)
0011 DIMENSINN TRINT(40)
[+
0012 DO 50 1 = 14NSTG
0013 NRCULI) = O
0014 TSTG(I,1} = 0.0
ouls 50 TSTG(1,2) = 0.0
0016 IF(NC1.,EQ.0) GO TO 70
0017 D0 60 1 = 1,NCI
0018 60 TRINT(I) = 0.0
[ .
[% CALCULATE NUMBER OF TIMES EACH RECURRING COST 1S USED
0019 70 oo 100 J = 1N
0020 JF(YRLM(J) . LT..001) G0 70 100
0021 I = MIN(DY
0022 JX = LETT{J)
0023 ITR = LTR{JIX)
0024 X = NMULT(I4dX)
0025 NO 99 MS = 1,4
0026 L = VEHIMS, 1)
0027 IF(L.EQ.0) GO TO 100
no2e TSTGLLoITR) = TSTG(L,ITR) + YRLM{J)*X
0029 IFINCI.EQ.0) GO TO 99
0030 IF{MS.EQ.4) GO TO 100
0031 ‘ IF(VEH(MS+1,1).EQ.0) GO TO 100
0032 Ll = VEH(ME+1,1}
0033 DN 98 MI = .NCl
[ ET D0 96 KY = 1,
0035 IFINFMLIME), NE.NFS(L,KY)) GO TO 96
0036 DN 95 KZ = 144
0037 IF INFMUIMI) . EQ.NFS(LY,KZ)} GO TO 97
0038 95 CONTINUE
0039 96 CHNTINUE
0040 Gh TO 98
0041 97 TRINT(MI) = TRINTIMI) + YRLM{J)*X
0042 98 CONTINUE
0043 99 CONTINUE
0044 100 COMTINUE
0045 T = 0.0
0046 VTG = 0.0
doa7 ‘ ATC = 0.0
[/
[4 CALCHLATE VARIANCES AND CORRELATE DEV. COSTS TO OPERATING COSTS
0048 400 DO 500 I = 1,NUMD
0049 IF(LZ(1).EQ.0} GO TO 500
0050 IF(NADD.GT.1} LZ{I) = LZi1)*K]
0051 XX = LZ2{I) = NYDUI) + 1
0052 SU = SUST(I)
0053 IF(KOUT(1),EQ.0) GO TO 402
0056 LT = KOUT(1)
0055 SU = SAVS(LY)
0056 402 TOT = TOT + DS{I) + XX#SU
0057 J = MATI(T)
0058 IF1J.GT,1000) J = J - 2000
0059 IF(J.LT.-200) GO TO 499
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0060
0061
0062
0063
0064

0065
DUEYY
nne7
NHosKA
0069
0070
0071
012
0073
0074
00n7s
0o76
0077
0018
0079
0080
0081
0082
0083
0084
onss
0086
0087
0048
0089
0090
0091
0092
0093
0094
0095
0096
0697
0098
oYYy
0100
0101

0102
o103

0104
0105
0106
0107
01048
0109
0110
0111
o112
0113
Oll4
0115
ollé
0117
o118
0119
0120
0121
0122
0123
0l24
0125
0126
0127
0128
0129
vl3o
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0l4l
0142

0143

IF(J.LT.~100) GO TO 440
1FtJ.LT.0) GO TO 470
IFIMAS(Jy1).NE.I) GO TO 499

TSR = 0.0
OTM = 0.0
C TOP = TOUTAL OPERATING: TSIG = TOTAL OPERATING VARIANCE
TOP = 0.0
TSI16 = 0.0
IF(LABS(J).EQ.0) GO TO 410
L = LARSLY)

410

411

“20

421

422

423

424

425

440

D0 405 K = 1,12

DTH = DTM + RAD(K,L)

TSR (EXP{L.5*VARF(L))I*DTM) /(1,0 + EXP(1.5%VARF{L)))
ATC = ATC + TSR

IF(VARF(L).LT.,001} GO TO 410

TTSR = TSR*TSR*{EXP{VARF{L)) - 1.0)

VIC = VTC + TTSR

DTM = DS(1) - DTM

DXM = TSR

IHINU(J) .EQ.0) GO TO 420

X = NUtJ)

X = ABSI(X} . )
TSR = (EXP(1.5%VARI(J)I®X®UPP(J)I)/{1.0 + EXP(1,5%VARI(J))}
ATC = ATC + TSR

IF(VARI(J).LT..001) GO TO 411

TTSR = TSRATSRE(EXP{VARI(I)) - 1.0)

VTC = VTC + TTSR

TSIG = VARI(J)

TOP = TSR

DTM = DTM - X®UPPL.J)

IF{SVAR(44J).LT.,001) ATC = ATC + ,55DTM
IFISVAR(4,4).LT,..001) GO TO 421

TSR = (EXP{1.5%SVAR(4,34))3DTM)/ (1,0 + EXP{1.,5%SVAR(4,J}))
ATC = ATC + .5%TSR

TTSR = TSR*TSRE{EXP{SVAR(4,J)) - 1,0)

VTC = VTC + TTSR

DXM = DXM + TSR

TF{SVAR(5¢J)4LT44001) ATC = ATC + ,5*XX3SU
IF{SVAR{5,J)4LT..001.0R,SU «LT.,001) GO TO 422
TSR = (EXPL1,5%SVAR(S5,J))2XX%SUI /(1.0 + EXP{1,5%SVAR(S,J)))
ATC = ATC + TSR

TTISR = TSR*TSR*{EXP(SVAR(5,J)) -~ 1.0)

VIC = VTC + TTSR

TOP = TOP + TSR

IF(SVARIS5,J)+GT.TSIG) TSIG = SVAR(S,J)

ADD STAGE RECURRING AND ASSOCIATED VARIANCES

MRCULY) =1

TSR = SR{JyLI*ITSTGlJs1) + TSTGLI,2))

T0T = TOT + TSR

TFISVAR{14J)eLTL.00L) ATC = ATC + ,S5%TSR
IF(TSR.LT,,001.0R.SVAR{1,J).LT,.001) GO TO 423

TSR = (EXP(1.5%SVAR(14J))I&TSRI/{1.0 + EXPL1.5«SVAR{1+J)))
ATC = ATC + TSR

TOP = YOP + TSR

IFISVARI]1+J).GT.TSIG) TSIG = SVAR(1,J)

TTISR = TSR®TSR*(EXP{SVAR(1,4)) ~ 1.0}

VIC = VTC + TTSR
TSR = SRUJ,2)%TSTG(J, 1)
TOT = 70T + TSR

IF(SVAR(29J).LT..,001) ATC = ATC + ,52TSR
IF(TSR4LT.+s001.0R.SVAR(29J).LT..001) GO TO 424
TSR = (EXP{1.5%SVAR(2yJ)}*TSR)/(1.0 + EXPL1.5%SVAR(2+J)})
ATC = ATC + TSR

JoP = TOP + TSR

IFISVAR(2,J).GT.TSIG) TSIG = SVAR(2,J)

TTISR = TSR*TSR*(EXPISVAR(Z4J)) =~ 1,0)

vTC VTIC + TTSR

TSR SRUJ31%TSTG(J,2)

TOT = TOT + TSR

IFISVARE3,J)eLT..0D1) ATC = ATC + .5*TSR
IFITSR.LT..0N1.0R.SVARI3,4J).LT,. 001} GO TO 425

TSR = (EXPU1.5%SVAR(3,J))*TSR}/(1.0 + EXP(1.5%SVAR{3,J)))
ATC = ATC + TSR
TOP = TOP + TSR

TF{SVARI3,J).GT.TSIG) TSIG = SVAR(3,J)
TTISR = TSR # TSRH{EXP(SVAR(3,J1) - 1.0}
VTC = VTC + TTSR
IF(CORVLE.+001,0ReSVAR{49J) oLT¢+001.0R.TSIG.LT,,001) GO TO 500
S1 = SORT(SVARIG,J))

S2 = SORT(TSIG)

TTSR = DXM*TOP*(EXP{COR%51#52) - 1.0)
VIC = VTC + 2.0*TTSR

GO 710 500

JX = ~g -100

TF{MAIC(JXy1).NE.I) GO TO 499

0DTM = 0,0
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0144 IFILABITJX).EQ.0) GO TO 450
0145 L = LARI(JX)
0l46 DO 445 K = 1,12
0147 445 DTM = DTM + RXDIK,L)
0148 IF(VARF({L)oLTae001) ATC = ATC + 52DTM
0149 JTE{VARF{L).LT..001) GO TOD 450
0150 TSR = (EXPU1.S*VARFIL)I®DTM)/(1,0 + EXP(1,5%VARFIL)))
0151 ATC = ATC + TSR
0152 TTSR = TSRETSR*=(EXP(VARF(L)) =~ 1.0}
0153 . VIC = VTG + TTSR
Ulb4 450 DIM = DSU{I) - DTM
0155 IF(FIVAR(Z2,J%X).LT..001) ATC = ATC + .5¢DTM
0156 IF(FIVAR(2,JX).LT..001) GO TO 451
0157 DTM = (EXP{1.5%FIVAR{24JX))%5DTM) /(1.0 + EXP(L1.5*FIVAR({2,4X)))
n158 ATC = ATC + DTM
U159 TISR = DTM2DTM*(EXP{FIVAR({2,JX)) - 1.0}
0160 VTC = VTC + TTSR
0161 451 IF(FIVAR(3,JX).LT..001) ATC = ATC + .5#SU%XX
0162 1F(SU «LT.o001.0R.FIVAR(3,JX},LT..001) GO TO 500
0163 : TSR = (EXPU1.5%FIVAR[3,JX))*SUXX)/{1.0 + EXP{1.5%FIVAR(3,JX}})
0164 ATC = ATC + TSR
0165 TTSR = TSR*ETSR*(EXP(FIVAR(3,JX)) - 1.0)
0166 vIC = VTC + TTSR .
0167 452 IFICOR.LT++001.0R.FIVAR({2,JX)},.LT..001) GO TO 500
C THERE IS ND CORRELATION BETWEEN INTEGRATION RECURRING AND DEVELOPMENT COSTS
0168 S2 = SORT(FIVAR(2,4X))
0169 S1 = SORT(FIVARI3,4X))
0170 YTSR = DIMETSR*{EXP(COR%S1%52) - 1.0}
0171 VIC = VTC + TTSR
0172 60 TO 500
0173 470 JX = -J
0174 IF{MAF{JX,1).NE. T} GO TO 499
0175 DTM = 0.0
0176 IF(LABFIJX).EQ,0) GO TO 480
0177 L = LABF{JX)
0178 DO 475 K = 1412
0179 475 DTM = DTM + RXDIK,L)
0180 IF{VARF(L).LT..001) ATC = ATC + .5%DTM
0181 IF(VARF(L).LT..001) GO TO 480
0182 TSR = (EXP{1.5%VARF(L))I*DTM)/(1.0 + EXP{1.5%VARF(L)})
0183 ATC = ATC + TSR
0184 TTSR = TSRATSR#(EXP(VARF(L)) =~ 1.0)
0185 VIC = VTC + TTSR
0186 480 DTM = DS(I) = DTM :
0187 TF{FMVAR(14JX).LT..001) ATC = ATC + .5%DTM
0188 IF(FMVAR(14JX).LT..001} GO TO 481
0189 DTM = (EXPI1.5%FMVAR(1,JX})*DTM) /(1.0 + ExP(l SAFMVARL19dX)))
0190 ATC = ATC + DTM
0191 TTSR = DTM*DTM#{EXP(FMVAR(L,JX)) = 1.0}
0192 VTC = VTC + TTSR
0193 481 TF{FMVAR{2,JX).LT..001} ATC = ATC + ,5%S5U#XX
0194 IF(SY «LTea001,0R.FMVAR{ 2,0X),LT.,001) GO TO 500
0195 TSR = (EXPUL,5%FMVAR{25JIX))#SUSXX) /11,0 + EXPU1.5%FMVAR(2,34X)))
0196 ATC = ATC + TSR
0197 TTSR = TSRHTSRH(EXP{FMVAR(2,JX)) =~ 140)
0198 VIC = VTC + TTSR
0199 482 IF(CUR.LT..001.0R. FMVAR(I,JX).LT..OOI) 60 TO 500
0200 S1 = SORT(FMVAR(1,JX)}
0201 S2 = SORT(FMVAR{2,JX)}}
0202 TISR = DTM*TSR*(EXP{COR*S1%52) - 1.0)
0203 VIC = VTC + TTSR
0204 GO0 TO 500
0205 499 ATC = ATC + .5#(DS{I} + XX%SU)
0206 500 CONTINUE
c

[ CALCULATE VARIANCE DUE TO RECURRING COSTS WHICH HAVE NOT BEEN CONSIDERED YET
0207 DN 200 L = 1,NSTG

0208 IF{NRCUIL).EQ.1) GO TO 200

0209 TSR = SRILy1)*{TSTG(Ly 1)+TSTGIL,2))

0210 TOT = TOT + TSR

0211 TF(SVAR(1,L).LT..001) ATC = ATC + ,5%TSR

0212 IF(TSR.LT..001.0R.SVAR(1,L),LT..001}) GO TN 110

0213 TSR = (EXP(1.5%SVARL1,L))I%TSR) /(1.0 + EXP(1, 5*5VAR(1;L)))
0214 ATC = ATC + TSR

0215 TTSR = TSRETSRH(EXP(SVAR(1,L)) = 1.0)

0216 VIC = VTC + TTSR

0217 110 TSR = SR{L,2)*TSTGIL,1)

0218 TOT = TOT + TSR

0219 IF(SVARI2,L).LT..001) ATC = ATC + ,5#TSR

0220 IF(TSR.LT..001,0RSVARI2,L) LT,,001) GO TO 111

0221 TSR = (EXPL]1.5%SVAR(2,L))#TSR)/{1.,0 + EXPL1,5%SVAR(2,L}))
0222 ATC = ATC + TSR

0223 TTSR = TSR*TSR#={EXP({SVAR{2,L)) -~ 1,0}

0224 VIC = VTC + TTSR

0225 111 TSR = SR{Ls3)#TSTGI(L,2)

0226 TOT = TOT + TSR
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0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
02643
0244

0245
0246
0247
0248
0249
0250
0251
0252
0253
0254

0zHvS
0256
0257
0258
0259
0260

n2el
0262
0263
0264
0265

0266
0267

0268
0269
0270

0271
0272
0273
0274
0275
n2716
0217
0278
0279
0280
0281
0282
0ozH83
N284
0285
0286
0287
0288
0z89
0290
0291

0292
0293
0294
0295
0296
0297

IF{SVAR{3,L).LT..001) ATC = ATC + ,5%TSR
IF{TSR.LToe001.0RSVAR(3,L),LT,,001) GO TO 200
TSR = (EXP(1.5%SVAR{3,L))*TSRI/{1.,0 + EXP{1.5%SVAR(3,L)))
ATC = ATC + TSR
TTSR = TSR * TSR*{EXP(SVAR{3,L)) - 1.0}
VIC = VTC + TTSR

200 CONTINUE
IFINCI.EQ.0) GO TO 510
DO 300 1 = 1,NC!

* TSR = RINT(1)&TRINT(I}

TOT = TOT + TSR
TFIFIVAR(1,1).LT..001) ATC = ATC + ,5%TSR
IF(TSR.LT.e001.0R,FIVAR(141).LT..001) GO TO 300
TSR = (EXP{1.52FIVAR{L1,1)}8TSR)/(1.0 + EXP(1.5%FIVAR(1,1I)))
ATC = ATC + TSR
TTSR = TSR*TSR#*(EXP(FIVAR(1,41)) - 1,0}
VTIC = VTC + TTSR

300 COMTINUE

510 IF{NADD.LE.1) A2 = ATC
IF{NAUD.GT.1) ATC = ETC(NADD) - ETC(1) + A2
SIGSOINADD) = ALOGIATC#ATC + VTC) - ALOGUATC*ATC)
XMUDE = ATCH#(EXP(-1.52SIGSQI{NADD)))
TP = SOPTUISIGSQINADDY)
XML ALDG(ATC) ~ .5%SIGSQINADD)
vicC SORTAVTC)
XX = XMNDE + ETCINADD) - ATC
WRITE(6,900) NADDETCINADD) ,TOT,y XX, VIC,yXMU, SIGS QINADD)
900 FOUKMAT ('1SOLUTIUN',13,' HAS EXPECTED L V COST', F10.2,' (',
® FI0.24%') 'y 3Xe"MODE ='4F104243X,*'STD. DEV, ='4F10.2//
% ' PARAMETERS MU AND SIGMASQ =',F10.,2,3X,'AND*,F10.2)
XMD = (ALOG(XMODE) - XMU)/TP
CALL NDTR{XMD,P2,D)
XDUM = (ATC/TPI*{1.00/2.5066)
C = (XDUM/XMODE ) 2EXP( =4 5%XMD%%2)
WRITE(6+910) XX4P2,C
910 FORMAT (1HO, * PROB (COST LE'y F10,0,' ) =%, F4,2,3X,'DENSITY ="',
2 F10.4)
P2 = P2 + .5
CALL NDTRI(P2,Y2,C,1E}
22 = EXPLTP*Y2 + XMU)
C = (XDUM/Z2)%EXP{-,.5%Y2%%2)
22 = 12 + ETCINADD) - ATC

WRITE(6,905) Z2,P2yXXy 124C
905 FORMAT{'OPROB (COSY LE'y F10,0,' ) =',F4,2,3X,
%9 50 PERCENT UNCERTAINTY INTERVAL =% ,F10.042X,'T0', F10.043X,
%  'DENSITY =',F10.2)
XX = ETC(NADD) - ATC
WRITE(6,911) X
911 FURMAY(1HO/ 1HO, ' PROB (COST LE'y F10.04' ) =y * ,00', 3X,
* YOENSITY = «00°%)
P = .1
D0 520 I = 1,5
CALL NOTRI(P,Y4CyIE)
X5 = EXP(TP2Y + XMU)
D = (XDUM/XS5)I#EXP(=~,5¢Y*%2)
X% = X5 ¢+ ETCINADD) - ATC
WRITE(6,910) X5,4P4D
520 P = P ¢+ .2
IF(NADD.LE.1) GO TO 700
NT = NADD - 1
DO 600 1 = 1,NT
RHf) = -.3
TPl SORT(SIGSQUI})
AT ETC(I) - ETC{1) + A2
XML = ALOGUATC) ~ .5=SIGSQLI)
DO 590 J = 144
RHO = RHO + .3
Y =({XMU = XMU1)/(SORT(SIGSQ(I} + SIGSQ(NADD) - 2,0%RHO*TP*TPL))
CALL NDTR{Y,P,0)
WRITE(6,901) NADD,1,P,RHO
901 FOPMAT( '0 PROB { ASSIGNMENT®,13,* COST GE ASSIGNMENT*,13,*' COST)
#=%, F4,29* IF CORRELATION =%, F3,1//)
590 CONTINUE
600 COMTINUE
700 WRITE164906)
906 FORMAT(1H1)
RE TURN
END
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TOTAL MEMORY REQUIREMENTS 002870 BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

T1EW0000 NAME MOXO02CM(R)
IEWD461  1BCUM=
1EW0461  NDTR
1EW0461 NOTRI
1EWD461 EXP
[EW0461  SQRT
1Ew0461 ALDG
MODULE MAP
CONTRUL SECTION ENTRY
HAMF ODRIGIN  LENGTH NAME LOCATION NAME LOCAT ION NAME
CMPARE 0o 2870
SAVSAR 2870 ASC
SAVEL 3500 FC4
SAV3 4598 980
SAVa 4F18 3188
SAVALL 80A0 3A1C
VAKNCE BACO ADC
TFMP C540 4110
SCRACH 10680 6A60
ENTRY ADDRESS 00
TOTAL LERGTH 17110
=#EHREMOX02CM NOW REPLACED IN DATA SET
(17 05/360 FORTRAN H . ‘DATE  71.312/17.03.19
COMPILER OPTIONS = NAME= MAIN,OPT=02,LINECNT=44, SOURCE B8CD,NOL ISTyNODECK¢+LOADyNOMAP,NOEDIT,1D,
ISN 0002 SUBROUTINE CONSTR
c DETERMINE IF ANY PROGRAM CONSTRAINTS HAVE BEEN VIOLATED
,ISN 0003 DOUBLE PRECISION NAME
ISN 0004 INTEGER PROG
ISN 0005 LOGICAL SKIP,EXT,ACCL
ISN 0006 INTEGER%2 NSYRyNSFXyNRFXyNYRSSTyNSTRFXyNPROG,KPROGKODE yNYRSFXy
1 YDPLyKODEM,KODESP,
6 KVEHI,LABEL,LVARY,LVDyIVEH,LVSyLVSF,NOP,NSSF,NSRF ¢NSXF+NDSF
[
ISN 0007 COMMON/SAV2/EXT 3 ACCL 4KNSTGoKNFAMyKNCT o KNP KNMIS y JFLAGy TREFyNCSTRy
1 PMAXPMIN,ISTRT,IFINyMAXITRyMITRyKODESP16) s TITLE(10)9LEVEL(20},
2 CNTRVL(20),FIXED(20) yKODEMIS0) ¢NSYR{50) 4NSFX{50)4NAME(56),
3 YDPLUS56) yNRFX(50) NYRSST{84),NSTRFX{84),NYRSFX{B4),5US(84),C184)
4y R{B4), S184),CS5190)NPROGI9O}4KPROG(90), KODE(90}
ISN 0008 COMMON/SCRACH/MyNyNCS ¢ PROG, 10DD, TERR y SKIPyMYFLAGy JSyNSCALE(S5),
1 NSL{10),TOTAL{20),W(20),D(20),X0UT(20),VOUT(20),RRR{20),YEAR(20)
2y Y(20),KVEHI(50)LABEL(50)yLVARY{70),LVD(T70),IVEH{T70)LVS(T0),
3 LVSF(B80),VNAM(8B0),NOP{B6) RF186),CF{86),SF(86),FLAGR{B6),
4 FLAGS{B6) 4NSSF({B6)4NSRF{86) NSXF(86),NDUSF(B6),SUSTF(86),NLVPIBE)
Sy  NSTRRC{86),NYRSRC{86)4LNDF{B6),NSTRST(86) LNDATE(86)+sNPRO(90),
6 KPRUL9O) 4CSXL90)4LZ146) 4RCOSTL 60), KVEH( 60),IMAGE{830),
7 XSCH{10,70)4PLSCHI10,70),XLVSUM(20,50),RECUR{20,50),DUM(401)
c
1SN 0009 1ERR = 0
15N 0010 If (MCSTR.EQ.O) RETURN
ISN 0012 NR = PROG
ISN 0013 NN 100 1=1+NCSTR
15 v0le J = NPROGI(I)
15N 0015 K = KPROG(I)
ISN 0016 1F (J.NE.NR.AND.K,NE.NR} GO TO 100
IS8 o018 MP= KODE(T)
ISN 0019 IF {MP.LT.1.0R.MP.GT.11) GO TO 100
I5H 0021 GO TO (10420930940950460,70+110,90+91,92}, MP
I1SH 0022 10 UT = CSII}
1SN 0023 IF (SUJ).LTLISIKIERIK) & DT)) GO TO 110
1SN 0025 GO 70 100
ISN 0026 20 OT = CS(I)
ISN 0027 IF ({SU{JIER{IIEDTI.GT.S(K)) GO TO 110
ISN 0029 GO 70 100
ISN 0030 30 IF(S{J}NE.CS(I}) GO TO 110
1SN 0032 GO 10 100
1SN 0033 40
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VARIABLE OPTIONS USED - SI1ZE=(126976,24576)

IF(ISIJ) & RUJ) = 1,0).NE.CS(I)) GO TO 110

DEFAULT OPTION(S) USED

LOCATION



1SN
ISN
{SN
ISN
ISN
ISH

1SN
ISN
15N
ISN
15N
SN
LN
154
19k
ISN
I5N
15N
1SN
ISN
15N
ISN

[TI111]

0035
0036
0038
0039
0040
0041

0043
0044
0045
0047
0048
0050
0051
0052
0094
0055
0056
00s8
0059
0060
onel
0062

50

60
1
1

70

90

91

92
100

110
120

GO TO 100
1F (R{JI.NE.CS(I)) GO TO 110

GO T0 100
DT = LNDATE(J)
ET = LNDATE(K)
IFC(SUJIEDTECSLTIN) LGV {SIKIEET) ,AND.ISIJ} & DT & CStIN)LT.ITREF &

20.))

GO0 TO 110
GO YO 100
DT = LNDATE(J) = 1
JF (1StJ) & DTIGT.CSLID) GO 70 110
6N T0 100

IFISCYYLLT.CSLIY) GO TO 110

G TO 100
DT = LNDATE(J) =~ 1
IF (4S(J) & DT).LT.CS(1)) GO TO 110
60 Y0 100
DT = LNDATE(K) -1
IF ((SCJIERIIIECSLINILGTL{SIKIEDT)) GO TO 110
CONTINUE
RETURN
IERR = 1
RETURN
END

END OF COMPILATION *s3&&s%

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIONS USED ~ SIZE={126976,24576) DEFAULY OPTION(S) USED
NAME MOX02CR(R) .

1EW0000

CONTROL SECTION

NAME

CNNSTR
SAV2
SCRACH

LOCATION REFERS TO SyMBOL IN COMTROL SECTION

100
108
110

CROSS REFERENCE TABLE

ENTRY
ORIGIN® LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME
4F2 -
FEO
1408 6A60

" ENTRY ADURESS
- TUTAL LENGTH

#e3sMOX02CR

LOCATION REFERS TO SYMBOL [N CONTROL SECTION

SAvZ SAV2 104 SCRACH SCRACH
SCRACH SCRACH 10C SCRACH SCRACH
SCRACH SCRACH : 114 SCRACH SCRACH
00

7F38

NOW REPLACED IN DATA SET

D-21
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0001

0002
0003
0004
0005

0006
0007

0008
0009

0010

001l

0012

0013
0014

0015

0016

0017

0018

0019
0020
0021
0022
0023
nn24

0025
0026
0027

0028
0029
0030
0031
0032
0n33
0034
00135
0036

0037

0038
00739
0040
0061
0042
0043
0044
0045

D-22

C AL

[

[

c

C NS
[
8010

C IN

SURBROUTINE DATINS
L CUST DATA ASSOCTATED WITH VEHICLES IS INPUT - ALSC MISSION DATA
DOUKLE PRECISIUN NAME
REAL NPERPD,LEVEL
LOGICAL EXT,ACCL
INTEGER%2 YOPLyNSYRyNSFX yNRFXsNYRSSTNSTRFXyNPR(OGyKPRUG KODE o
NYRSFXyKODEMy KODESP o NUyNBY ) MODE, NOB,FINESHyNSTG ¢ NFML s NFMU ,KODS
MASsLABSy LABFyLABT yLSAYNYSyKUODEFyLSTyMST o IST,UST,KST4VEH,NYD,
NMULT yNONREC y ISyMAT ,LYR4LETT,LYD,MIN, NVS, MRV ,NRP ,NYP,KODEP,
TVEHA JNTRIP yNPLS/NRRyMRyNPSTGyNPAD yNPFAM,NFS,NPINTL,NPINTU,MAPS,
MAPF ¢MAPT yKOUT s LTRyKODEVyNINTYR,NTGYTR yMAF (MA]C

VS W N

COMMON/SAVER/ RFIXD{12,84)

COMMON/SAVOMP/ NFAMyKFLAG,FAM{30),KODEF(30),FMNR{30),FMSUS(30),
1JST(30)yYOF(30)+LSA{40) 4 SNR{40) yNYS{40) 4DINTI40),SINT{40) KST{40),
2 YDLU40)4¥YDS{40) 4 1STL40)FMSLS(30,2),5USLS{40,2),SINTLSI40,42),

3 LST(3045),YDOPF(30,5),M57(30,10),YDPS{30,10)

COMMUN/SAVSAR/COR,POJ(314SRI(3,3)4NUL4O) 4NBY(40) 4NOB(40) 4RINT(40),
1 PLCINT(40),XLT{40), PLCT{40),UPP(40),TAT(40),TAMT(50)+SR{40+3),
2 MUDE140,3),PLC{40,3) ’

COMMIIN/ SAVEL/ FINISHyNSTG4NCI,ILY,LABFU30),LABS(40)+LABI(40),

1 NFMLTG0O) yNFMUL40)  KODS(40)STS(41),STG(40) ,VLR{50) 4 WPR{S50)

2 RPLMISO),MAS(40,3), RXD(12,50)

COMMON/SAV2/EXT yACCL yKMNSTG ¢KNFAM,KNCT yKNP yKNMIS , JFLAGy TREF4NCSTR,
1 PMAXPMINy ISTRTIFIN,MAXITR,MITR,KODESP{6) ,,TITLE{10)+LEVEL(20),
2 CNTRVLI20),FIXED(20) ,KODEMIS0) ,NSYR(50),NSFX{50) ,NAME(56),

3 YDPLESH) yNRFX{50) yNYRSST(84) ,NSTRFX{84),MYRSFX{84),S5US{84),C(84)
Gy PLAA), SIRG),CSL90) 4 NPROGIYNO) KPROGIF0)y KODE(90)

COMMUN/Z5AV3/GROyGUESS g LP ¢ NSUL 4 MSOL ¢ NP, MUSyNMISyNSPRyNPERPD(30),

1 PABE30)SLTRIS0)yPLRIS0) JRUISTIS5644) 4,ALPE{4,60)

COMMUMN/SAYG/  MAF(30,3), MAIC(40,3),

* NPADI2460) yNPFAM(30,5) yNPINTLI30,5)yNPINTU{3045),

1 NFS(4044)4MPSTGI(30,10),MAPS{30,10),MAPF{30,10),MAPI(30,10),

2 PFAMDI(304+592)4PFAMS(30+542)yPINTS(30,5,2),PSTGD(30,1042),

3 PSTGS130,10,42) :

COMMUN/SVACAV/  KNVyNOPT,KODEP(30)4RPLOIL40), IVEHA(S0)4NTRIP(50),

1 NPLS({50),NRR(50},MR{50),NVS(60),MRV{60),NRP(60)4B1{60):B2{60),

2 B3(60),84(60),KODEVISE0) NYP(2,60)4VM(2,60)

COMMUN/SAVALL/LCKySLOyNMyNEXD 4NV, NUMD,MYRS,LZOPT(8) +NYD146) MAT (46
1),SUST(46)40S(46),LYDI46),YD(46),15(102),LYRI252),LETT{250),

2 MIN(250),YRLM(250)yVEH{4460),NONREC(120,20) yNMULT(60,50)

COMMON/VARNCE/KSTAT,VARI (40)yVARF{50),VARM{56) yFMVAR(2,430),

1 FIVARI3,40)4PLVAR(3,56),5VAR(I5,40)

COMMON/TEMP/VNM{2,250) 4 IFLAG,K1,NEXT,LOUT,SAVS(40) ,KOUT{40),

1 NINTYR{40420)yNTGYTR{4042042) yRECUR{60,20,2}

COMMON/SCRACH/ IPyIV41GyMODXI3)NFXI4) yNPFAX(5) 4LSX{5) ,NPINXL(5),
1 NPINXU(5),NPSTX(10),yMSX{10),L2(20),PB{50),MISN{50,20),DUM{1382],
2 RCOSTL60)yRXM(50) s 114 KNSPyKLCKy IMyDUMMI3962) ySRXX{3) 4XX{3),

3 PXU561+CXU56),5X(56),TRX{56)

READIS5,100) LPyNOPT 4MOSyNSOLyMSOLyMITR,ILY4MYRS, TREF 4GUESSyGRO
1 SLOYCOR,IPyIGyIFM, 11, 1M, ISD,IV :

#%%1G IFM 11 IM 1SD AND IV ARE VARIABLES FOR BATCHING ONLY 2#&x%
IF (MYRS.EQ.0) GO TO 806

WRITE (6,104)

GRO = GRO/100.0

TF(IG.LT.0) GO 7O 12

WRITE(64213)

LX = 0
DC = NUMBER OF SPECIAL DEVELOPMENT COSTS

WARNING = DON'T USE NSDC WHILE BATCHING

NSDC = 0

00 8000 1 = 1,40

READIS5,101) KODX, STGUINy (SRUTy )9 d=193),(PLCIT,J) 9J=1,3),
L OSNRUT)$STSHTID4LXXoNBXy (INFX(J) pJ=1,4),{MODX({J), J=1,3)
IF(KODX.EQ.0) GO TU 12

KODSt1) = KODX

LSA(l) = LXX
NBY( 1) = NBX
BD 8010 9 = 1,3
NFEST{T4+J) = NFX(J)

MINE(T,J) = MODX(J)

NFS{1,4) = NFX(4)
lF(LCK.NE-l.AND.IPLC(lpl).GT..OOl.OR.PLC(I'Z).GT..OOI.DR.PLC(I;3).
16T..001)) LtCK =1
PUT NULT) LE -2 1F WANT PROGRAM TO CALCULATE ESTIMATE FOR NU

READ (S4111) (SUSLSUI4J)4J=142) yNUX,UPPIT)4UPPXX,PXXyRPLOLIT)

1 YUS(l)yISX.NSXF'(SRXX(J)'J=1'3)pXX(l).SNRXX.XX(Z)vSTSXX'XXl;)
NUCE) = Nux

ISTOI) = 15X

NSIG = NSTG + 1

LagsStIY = o

NDS = YDS(])

NYSUT) = MAXOUIST(I) ~ ILY + NDS, 1)
WRITE(64112)

WRITE (6,8001) STGII)2(SRUT,J)yPLCUToJ) ¢d=143)4SNRET},STSUI),
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0046
0047
0048

0049
0050
0051
0052
0053

0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
00468
0069
0070
0071
0072
0073
0074
on7s5
0076
0077
0078
0079
0080
0081

0082

0083
0084
0085
0086
0087

0088
0089
0090
0091
0092
0093
0094
0095
0096

0097
0098

0099
0100
olol
0lo2
0103
0104
0105
0106
o107
0108
0109
0110
ol11
0112
0113
0114
0115
olle
0117

o118
o119
0120

8011
8002

500

501

8000
12

1 MYSEE)SLSAIT) o INFSUTI9J)yJd=1,y4),NBY(T)

TE(XX11).6T2.0001) CALL MEAN(XXUL1)yKSTAT,SVAR{L1,1)oSRXX{1),

1 SR{I,1))

IF{XX11).GT4s0001 .AND.SR(142).6T..0001)

1 CALL MEANUXX(1)yKSTAT,SVARI2,1),SRXX(2),SR(1,2)})
TFIXX(1)e6T4,0001,AND,SR({[43).67.,0001)

1 CALL MEAN(XX{1)yKSTAT,SVAR(3,1),SRXX(3),SR(1,3))
TFIXX{2).6T.,0001) CALL MEAN(XX{2)KSTAT,SVAR(4,1)ySNRXX,SNR(T))
IF{XX(3).6V..0001) CALL MEAN(XX(3) KSTAT,SVAR(S5,1),STSXX,STS(I))
Up = UPP(ID)

IF{PXXeGToe0001) CALL MEAN{PXXyKSTAT,VARI(1),UPPXX,UPP{]))
TFIXX{1)eGT o001 O0RLXX(2)eGToeoa00LORXX(3).GToe0001)

SWRITE (648001) STGUI)o(SRITpJI9PLCIT4J) 4J=193),SNRII)STS(ID,

1 NVS(I).LSA(l)'(NFS(l'J)'J=l'4)pNBY(l)

DO 8002 J = 1,3
IF (MODE(1,4J).EQ.0} GO TO 8002
LX = LX + 1
MODE(T,J) = LX
READ(5,8003) (SRJILXyK)y K = 1430, POJ(LX),SRIXX, Pxx
IF(PXX.LT..0001) GO TO 8011
CALL MEANIPXXyKSTAT9»SVAR(JyI)ySRIXXySRIILX,y1))

SRIILX2) = (S5SRIILXs2)12(EXP{1.5%SVAR{J,1)) + 1,.0)
SRJULX93) = 5FSRIILXyII*(EXP{L.5%SVAR(J,I)) + 1,0)

WRITE(648004) JyPOJILX)ySRIILXy1)4POJILX) y{SRICLX,K) 9K=2,3}
CUNTINUE
TFINULT).NE.O) WRITF{6,8005) UPP(1),UP
IF{NSXF.EQ.0) G0 T 8000
NSDC = NSDC + 1
READIS5,110) NRXFy (RXDU(JyNSDC)y J = 1,12),RXDXX,PXX
NREX({NSNC) = NRXF
NSEXINSDC) = NSXF
NX = NRFX{NSDC) + NSFX{NSDC) - JLY
NDS = NYSI(I)

NYS{I) = MAXOINDS,NX)

LABS(T). = NSOC

WRITE(64113) (RXD(JyNSDC)y J = 1,12)
IF(PXXeLT..0001) GO TO 8000

RX = 0.0
DO 500 J = 1412
RX = RX + RXD{J,NSDC)

CALL MEAN(PXXyKSTATyVARF{NSOC),RXDXX,RX)

DO 501 J = 1,12
RXD{JyNSDC) = 5*%RXD{J¢NSDC)*(EXP(1,5VARFINSDC})+ 1.0)

WRITE(64113) (RXD(JyNSDC)y J = 1,12)

CONT INUE

IF(IFM.LT.0) GO TO 14

DO 13 J = 1,30

READ(54102) IoFAMUT),FMNR{1),FMSUS{T),YOF(T)yUX,NSXF,
1 (FMSLSUI 1K) pK=192) oFMNRXXpXXU1)} 9 FMSSXX ¢ XX( 2)

IF{1.EQ.0) GO TD 14

IF{J.EQ.1) MWRITE(64214)

NFAM = NFAM + 1

JSTUEY = JX

LABF(I) = O

KODEF{J) = 1

WRITE(6,4112)

WRITE(6,2141)KODEF(J), FAM{T1)FMNR( 1) ,FMSUSI(T)
IFEXX11).GT440001) CALL MEANIXX{1) o KSTAT,FMVAR{1,1)¢FMNRXX,
1 FMNR( 1))

TFIXX(2)eGY+e0001) CALL MEAN(XX(2) ¢KSTAT,FMVAR(2,1) ,FMSSXX,FMSUS (I
1

TF{XX(1).6T..001, OR.XX(2).6T..001)
INRITE(6,2141 )KODEF(J)y FAMCT) o FMNRIT) o FMSUS(T)
IF(NSXF.EQ.0) GO 7O 13

NSDC = NSOC + 1

READ(5,110) NRXFy (RXD{J14NSOC)y J1=1,12),RXDXX,PXX
NSFXINSDC) = NSXF

“NRFX{NSDC) = NRXF

504

505

13
14

LABF{1) = NSDC
"WRITE(64113) (RXDIJ14NSDC)y J1 = 1,12)

IF{PXX.LT..,0001) GO TO 13

RX = 0.0

DO 504 J1 = 1,12

RX = RX 4 RXDUJ1,NSDC)

CALL MEAN{IPXXyKSTAT,VARFINSDC) yRXDXX 4RX)

DO 505 41 = 1,12

RXDUJLHNSOC) = JSERXNDIIL,ZNSDC)ISLEXPLL .5 VARFINSDC)) + 1,0)
WRITE(H,113) (RXDIJL,NSDC),y J1 = 1,12)

CONT TNUF

IF(11.LT.0) GO 70 1716

00 1715 1 = 1,40

READIS5,103)  JyK, RlNT(I)yPLClNT(l)oDlNT(l’vSINT(l),VD!(l)yKX'NSXF.
1 (SINTLS(I,L)y L=1,2)

IF(J.EQ.0) GO TO 1716

TFIT.EQ.1) WRITE(6,215)

READ{S+108) RINTXX,XX(1)sDINTXXXX(2) S INTXX, XX(3)

D-23
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0121
0122
o123
0124
0125
0126
0127
ol2s
0129

0130
0131
0132

0133
0134
0135
0136
0137
0138
0139
0140
0l4l
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152

- 0153

0154
0155
0156
0157

0158

0159
0160
0161

0162
0163
0l64
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176

ot

0178
0179
0180
olsl
0182
0183
0184
0145
01B6
0187
O1R8
0149
0190
0191
0192

0193
0194
0195
0196
0197
0198
0199

502

503

1715
1716

100

701

9023
9022
5009

5006
5007

5008
9004
2002
1719

1717

IF(LCK.NE.1ANDLPLCINTI1),6T.,001) LCK = 1

NCI = NCI + 1

LARI(]) = O

KSTII) = KX

NEMLIT) = J

NEMU(T) = K

WRITE(64112)

WRITEL64216) FAMIJ) FAMUK) yRINT(I)oPLCINT(1) 4DINT{ 1),SINTLI)
IF{XX{1)46T+40001) CALL MEANIXX{1),KSTAT,FIVAR(1,1),RINTXX,
1 RINT(I))

IF{XX12)4GT+e0001) CALL MEAN(XX{2)KSTAT,FIVAR(2,1),DINTXX,
1 DINT{1)}

IF{XX13).GT+.00001) CALL MEAN{XX{3),KSTAT,FIVAR(3,1),SINTXX,
1 SINT(I))

TFEXX(1)eGToee00LoORXX{2)e6Te,000.0R.XX{3) 4GV .0001)
INRITE(6,216) FAMIJ),FAMIK) yRINT(T),PLCINTI1) sDINTET) +SINTII)
IF(NSXFL.EQ.0) GO TO 1715

NSDC = NSDC + 1

READIS,110} NRXF, {RXD{J4NSDC)y J = 1,12),RXDXXsPXX
NRFXINSDC) = NRXF

NSEXINSDC) = NSXF

LARI(I) = NSDC .

WRITE(64113) {RXDIJyNSDC)y J = 1,12)

IF(PXX.LT..0001) GO TO 1715

RX = 0.0

D0 502 J = 1,12

RX = RX + RXD{J,NSDC)

CALL MEAN(PXX,KSTAT,VARF(NSDC) yRXDXX,RX)

DU 503 J = 1,12 ]
RXD{J/NSDC) = 5%RXD(J4NSDCI*(EXP(1.55VARFINSDC)) + 1.0)
WRITE(64113) (RXD(JyNSDC}, J = 1,12)

CONT INUE

IfF (IP.LT.0) GO TO 9002

DO 9004 I = 1,30

READ(5,9005) J1, PAD(I)sNPERPD(I)

IF(J1.E0.0) GO TO 9002

IF(1.EQ.1) WRITE (6,9003)

KODEP(1) = J1

WRITE (649006) KODEP(1),PADI1),NPERPD(])

NP = NP + 1

READ(5,5000) (NPSTX(J)yPSTGD(14Jy1)yYDPS(I,J)yMSX{J) sPSTGS(Ledyl)
1y PSTGD(I14J42)4PSTGS{14J,2)y  J=1,10)

D0 700 J = 1,10

MSTIE,0) = MSX(J)

NPSTG(I,d) = NPSTX(J)

READ(5,5000) (NPFAX{ J)¢PFAMDIT J¢1)YDPF{I,d)4LSX{J) sPFAMS(T Jy1)
1y PFAMDUT,d,2),PFAMSIT4J92)y J=1,5)

READ(5,5002) (NPlNXL(Jl.NPlNXUlJ)o(P!NTS(I.J'K).KuloZ)'Jﬂl'S)
DO 701 J = 1,5

LSTHE,d) = LSX(J)

NPFAMIT,J) = NPFAX(J)

NPINTL(I,J) = NPINXL{J)

NPINTULT,J) = NPINXU(J}

DO 9022 J = 1,10

IF (NPSTG{1,J),EQ.0) GO TO 5009

D0 9023 L = 1,NSTG

IF (NPSTG(1,J).NE.KODE(L)) GO TO 9023

NPSTGIE,J) = L

WRITE(6,5003) STG(L) o4PSTGD{I4JyK)4PSTGS(T4JsK) gK=143)
6N T0 9022

CONT INUE

CONTINUE

DO 5006 J = 1,5

IF (NPFAM(1,4).EQ.0) GO TO 5007

L = MPFAM(1,J)

WRITE(6,5004) FAMILY, (PFAMD(T,J,K),PFAMSII,J,K) oK=143)
00 5008 J = 1,5

IF INPENTL(I,J),EQ.,0) GO TO 9004

L = NPINTL(I,J)

LX = NPINTUL1,d)

WRITE(6,5005) FAMIL) JFAMILX) 3 (PINTS{T,J9K) oK = 1,3)
CONT INUE

IF(IM.LT.0) GO TO 19

DO 1719 1=1,MYRS

LZET)=1LY+1-1

WRITE(64217) (LZUT)y1=1,MYRS)

DO 1718 1=1,50

READ(5,105) KM,NAME(T),PBUI),NSYX NYRSXF,VLR{T)4RPLM{1),TAMT (1),
L WPRUI)SNTP,(MISN(I,J)y J=1,MYRS)

IFIKM.EQ.0) GO TO 1720

KODEMIT) = KM

NSYR(I) = NSYX

NYRSFX(I) = NYRSXF

NTRIP{I) = NTP

NMIS = NMIS + 1

READ(5,107) PLREI)SUS(T)4COT),NDPL,(RDISTEI L) oL=ly4)oNPS,MRX,

———
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0200
0201
0202
0203
0204
0205
0206
0207

0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0214
0219
0220
0221
0222
0223
0W224
0225
0226
0227
0228
0229
0230
0231

0232
0233

0234
0235
0236

0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249

0250
N251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263 -
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277

1 LRXsNR,y 1Sy 1VAX
YOPLETY = NDPL
NPLS(I) = NPS
MR{1} = MRX
LTR{1) = MAXO(LRX,1)

NRR{I) = NR

1St1) = 1900 + 11§

IVEHA(T) = JVAX

WRITE(6+219) T1,NAME(T}, VLR(T) WPRIT),PBLT},LTR(I),
1 (MISN(1,J)yJ=14MYRS)

PX(1) = PLR{I)

cxen [ARE

SXtI) = SUStI)

READ(54,108) PLRXX o XX{1)sCXX9pXXE2) 4 SUSXXyXX{3)

TF(XX{1)eGTee0001) CALL MEAN{XX{1)yKSTAT,PLVAR(1,I14PLRXXsPLR(I})
TFUXX(2)eGYeea0001) CALL MEANIXX{2)sKSTAT,PLVAR{ 2411 ,CXXoC(I))
IF(XX(3).6T,,0001) CALL MEAN(XX(3),KSTAT,PLVAR(3,1),SUSXX,SUSIT))
kKxMil)y = 0.0

TEX(i) = 0.0

JFINYRSFX(1).€Q.0) GO TO 1718

PEADI(S,110) NSTRXFy, (RFIXD(JyI)y J=1,512),RXDXXePXX

NGSTREXCT) = NSTRXF

%20 J = 1412

520 RXMUI) = RXMUI) + RFIXDUJ,T1)

TEX{1) = RXM(I)

IH(PXX.LT..0001) GU TO 1718

CALL MEAN{PXXsKSTAT,VARM{I),RXDXX,RXM(T})
Do 522 9 =1

v12
522 KFIXDEJe1) = JSERFIXD(J 1ISLEXP{1.52VARMIT)) + 1.0)
1718 COMTINUE
1720 WRITE(6H,104)

DI 1721 1 = 14NMIS

WRITE(64112)

TF{KSTAT.GT.0) WRITE(65109) 1,NAME(IVPX(1)y (RDISTII L) sL=144),
& CXUI)aYOPLUEY o ISUT)oSXUT), TRX(T)

1721 WRITEU64109) ToNAME(T) yPLRUE) g IRDISTIIHL) yL=1,4),CULI)oYOPL(T),

1 ISEE)ySUSIT)yRXMUT)

19 IF(ISD.LY.0) GO 7O 20

c
[

521

523

1725
20

806

99
100
101
102
103
104

INPUT SPECIAL PROGRAMS HAVING NO ASSOCIATED LAUNCHES
KDDESP GT 100

DO 1725 I = 146
K = NMIS + 1 .
READ(5+106) KOyNAME(K)CUK) ¢NDPL,TIS,SUSIK) ¢NST,NYRSXFsCXXpXX{1)y

1 SUSXXyXXL2)

1F(KQ.EQ.0) GO TO 20
KODESP(I) = KO
YOPL(K) = NOPL

1SUK) = 1900 + 11S
NYRSSTI(K) = NST -
NYRSEX(K) = NYRSXF

NSPR = NSPR + 1

IF(1.EQ0.1} WRITE(6s114)

WRITE(64,112)

WRITE(69115) 1,NAME({K),C(K),SUS(K),IS(K},NDPL
TFIXX(1):GT+,0001) CALL MEAN(XX{1)yKSTAT,PLVAR(2,K)4CXX,C{K}}

IF{XX12).GT..0001) CALL MEAN(XX{2)4KSTAT,PLVAR{3,K)¢SUSXX,SUSIK))
TF{XX(1)eGToe001,0R.XX12)4GT.,001)

*WRITE(69115) T oNAMEIK),CUK),»SUS(K),IS{K),NDPL

IFINYRSXFL,EQ.0) GO TO 1725

READI5,110) NSTRXF, (REIXU(J4K), J=1,12) yRXDXX , PXX
NSTREX(K) = NSTRXF

WRITE(6,113) (RFIXD(J,K}y J = 1,12)

IFIPXX.LT..0001) GO TO 1725

RX = 0.0

DO 521 J = 1,12

RX = RX + RFIXD(J,K)

CALL MEAN(PXX,KSTAT,VARM(K) yRXDXXyRX}

DO 523 J = 1,12

REIXDUJIK) = (SERFIXDLIKIS(EXP(1.5%VARMIK}) + 1,0)
WRITEL64,113) (RFIXD(JyK)y 4 = 1,12)

CONT INUE

IF(1G.LT.0) NSTG = KNSTG

IF{1G.LT.0) LCK = KLCK

IF{IFM.LT.0) NFAM = KNFAM

IF(IT.LT.0) NCI = KNCI

IF (IP.LT.0) NP=KNP

IFE1SD.LT.0) NSPR=KNSP

IF{IM.LT.0) NMIS = KNMIS

RETURN

WRITE(6,4102)

RETURN

FORMAT (BI3,F5,19F12.24F3,14F5.1,F4,2,13%,712)

FORMAT (12,1X0A%,3F6.3,3F5,3,3X, 2F6.3,3X,613,1X,311)
FORMAT(I2¢1X9A%92F10.00F4.1,213,2F10.0,F7,04F3.2,F7,0,F3.2)
FORMAT (2X4213,4F10.0,F441,213,2F10,0) . D-2
FORMAT {1MH1) -25
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FORTRAN IV G LEVEL 1, MUD & DATINS DATE = 71312 177487417

0274
0279
0280
0281
0282

0283
0284

0285
0286
0287
0288

0289

0290
0291

0292
6293

0294
0295
0296
0297
0298
0299
0300
0301
0302

03203
0304
0305

0306

0307
0308
0309

105 FORMAT (lZ,Ab'Fk.Z.ZX.2!2.F7.0.2F3.0.F7.0.12.2012)
106 FORMAT(13, AqulO.Z.IS.!Z.FIO.Z.ZIZ.FIO.Z.FB.Z.FIO.Z'FB.Z)
107 FORMAT (2X33F10.2415, 4FS5.3y 10X,512,13)
108 FORMAT (3{F10,0,F3,21) :
109 FURMAT(lX,12.lx.Ab.ZX.hHPLR=,F6.l.BH DIST BY,4(F3.2y2H, ) s5H DEV=,y
1 F8.1y
2 54 FOR,15,14H YRS START!NG.lb,ZX,SHSUST:.FB.l,3X.6HFlXED='F8.l)
110 FORMAT 113,12F5.24F6.14F3.2)
111 FORMAT lax,zFS.O.Ia.Fe.z,Fb.1.F3.2,F6.0,F2.0.212,3F5.1.F3.2.F6.1.
#F3,2,F6.14F3.2)
112 FORMAY (1H )
113 FORMAT (14H FIXED CUSTS =, 12F9.2)
114 FORMAT (1H1,4X,'SPECIAL PROGRAMS*//)
115 FURMATILH y1341%0A6,43%X,'DEV =t FBe2y3X,y* SUST =1,F8,2¢3Xy
& IDEV STARTS'y 1643X,"FOR *41441Xs*YEARS')
213 FORMAT [16H STAGE COST DATA/6HOTITLE,3(16H RECURRING LC ),684 D
JEVELOPMENT  SUSTAINING AVAILABLE SHARED COST GROUPS BATCH FACT/
2 10X, 10H{HARDWARE},
3 6Xy 10HIETR ONLY) 46Xy LOHUWTR ONLY ), 30X, BHFROM  TO//)
214 FORMAT (1HO///1THOSHARED COST DATA/3THONU, TITLE DEVELOPMENT S
1USTAINING/ /)
215 FURMAT (31HO//7/722HOINTEGRATION COST DATA/59HOLOWER UPPER RECUR
1LRING LC DEVELOPMENT SUSTAINING/14H GROUP GRDUP/ /)
216 FUPMAT (2XsAby4X AL FL11429FT.3,2F13,2)
217 FOPMAT (14HIMISSTUN MODEL/48HO MISSION  VELOCITY PAYLOAD [4
IRTORITY TRy 17X, 15HLAUNCH SCHEDULE//50%X,2014/1H /)
219 FUPMAT (IX.12.lx'Ah.Zx.ZFI0.0.FIO.Z,QX'lZ.zx.Zolh)
2141 FURMAT (1Xy1242XesA%,2X42F13.2)
5102 FORMAT (1HO///5X,26HEND OF DATA ~ JOB COMPLETE)
5000 FORMAT(2{2X,124F5.0,F3,0413,43F5.0,10X)}
5002 FURMAT (AX y213,2F6.046Xy213,2F6.0,6X%,213,2F6.0,6X)
5003 FUHPMAT (27X Al g LX ySHSTAGE y 17X ¢3(F9.2,F8.2))
5004 FORMAT 127X, A4, 1X, 6HSHARED, 16X93({F9.2,F8.2))
5005 FORMAT (27X 15HINTEGRATION OF +AG,5H AND 'AQ.BX.F8.2'219X.F8.2))

8001 FURMAT

1 (lX'Aéle'S(FQ.ZyF7.3),Fl3.Z'F12.2,ZX'I4y1X.lh.2X'416,19)
8003 FORMAT (4Xy5F1043,F3.2)
8004 FORMAT (3X,19HRECURRING COST TYPE,12,22H FOR X LESS THAN OR =,
1 F6.2414H, TOTAL COST 2,F6.2¢y19H.FOR X GREATER THANFb.2y
2 16H, TOTAL COST =4F6.2y4H X +¢F6.2)
8005 FORMAT(16HO REUSABLE STAGE, 4X4 20HUNIT PURCHASE PRICE=,F742+' ('
* F7.2, "))
9003 FORMAT(1HO///14HOPAD COST DATA/12HONO, COMPLEX,2Xy 11 HLAUNCHES/ YR,y

1 37Xy5HPAD 1412X,
2 SHPAD 2,12Xy5HPAD 3/59X,3({11HDEV SUSTy6X)//)
9005 FORMAT ([4y2X1A4,F5.0)
9006 EDRMAT (1Xy1292Xy A4 5%X¢F6.2)
ND

TOTAL MEMORY REQUIREMENTS 003EDO BYTES



- TOR OPTIONS SPECIFIED LIST¢NCAL MAP
Fos-LEVEL b;:?ﬁgEEEgLTIONS USED - SI1ZE=1126976424576) _DEFAULT OPTION(IS) USED
1EW 0000 NAME MOX02D5(R)
16WN461  1BCUM=
1EWO461 MEAN
1EW0461 MAXO
1EWO461  EXP

MODULE MAP
CONTROL SECTION ENTRY |
WAME  URIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION

DATINS 00 3FE00
SLVER 3eENO FLO
SAVDOMP 4F 90 148C
SAVSAR 6350 ASC
SAVEEL [331119) FC4
SAVZ 078 FEO
SAV) 80%8 980
SAVGL 9608 31R8
SVACAV CHBK0 B4B
SAVALL 0248 3A1C
VARNCE 100C8 ANC
1¢14P 116A8 4110
SCRACH 15988 6A60

ENTRY ADURESS 00

TOTAL LENGTH 1c418

#xs5MOX020S  NOW REPLACED IN DATA SET

an 05/360 FORTRAN H DATE 71.312/17.10.48

COMPILER OPTIONS — NAME= MAIN,OPY¥=202, LINECNT=44, SOURCE yBCD,NOL IST,NODECK +LOAD,NOMAP, NOEDIT, 1D,
1SN 0002 SUBROUT INE DECSHI
C

€ THIS SUBROUTINE SETS UP DS COSTS, CALCULATES AVAILABILITY OF EACH DECISION
[ COST, AND MATCH:S THESE COSTS WITH EACH VEHICLE THEN PRINTS THEM OUT
[
ISN 0003 REAL NPERPD
1SN 0004 INTEGER*2 LTRyNPSTG,NPAD,NPFAMyNFS,NPINTL NPINTU,MAPS MAPF,MAPI,
. 1 FINISHyNSTGyNFML,NFMU,KODS,MAS,LABS, LABF,LABI,LSA,NYS,K(ODEF,
2 LSToMST,ISTyJSToKST,VEHMMULT NONRECsNYDy ISoMATLYR,LETT,LYD,
3 MIMNGMAF,MAIC
ISN 0005 COMMON/SAVOMP/ NFAM,KFLAG,FAM(30),KODEF(30),FMNR(30),FMSUS{30),
’ 1JST(30) s YOF(30),LSAL40) 3 SNRI40) yNYS(40),DINT{40)sSINT{40),KST(40),
2 YDI{40),YNS{40),151(40) 4FMSLS130,2),SUSLS(40,2),SINTLS(404+2),
3 LST(30,5),YDPF(30,5),MST{30,10),YDPS{30,10)
ISN 0006 COMMON/SAVEY/ FINISHyNSTG,NCI,ILY,LABF({30),LABS{40),LABI(40),
1 NFMLU40) yNFMU{40) yKODS{40),5TS141),STG(40),VLR{50) 4WPR(50),
2 RPLMI50)yMAS(40,43)y RXD(12,50)

ISN 0007 COMMON/SAV3/GRO,GUESSs LPNSOL ,MSOL 4NP, MOS,NMIS,NSPRyNPERPD(30),
1 PADI30) 4LTRI50) yPLRISO) yRDISTI5644)9ALPI(4,60)
ISN 0008 CUMMUN/SAV4/ MAF(30,3), MAIC(40,3),

L] NPAD(2,60) yNPFAM{30,5) yNPINTL(30,5)4NPINTUL30,5),
1 MFS{40,4) NPSTG(30,10),MAPS{30,10},MAPF(30,10),MAP1(30,101,
2 PFAMD(3095,2)sPFAMS{30,5,2)PINTS(30,5,2),PSTGD(30,10+2},
3 PSTGS(30,10,2) :
1SN 0009 COMMON/SAVALL/LCK s SLO ¢NMyNEXD 4NV yNUMD,MYRS,LZOPT (8} ,NYD(46) yMAT( 46
114SUST(46),DS146),LYDI46),YDU46),1S(102),LYR{252),LETT(250),
2 MIN{250),YRLM{250),VEH(4,60) yNONREC(120,20),NMULT (60,50}

ISN 0010 COMMON/SCRACH/LYF{30)yNYF(30),DUM(6748)
C .

ISH 0011 IF(FINISH.GT.1) GO TO 2
[
[ #24SET UP DS COSTS FOR BRANCH AND BOUND PROCEDURE*##
[ CALCULATE AVAILABILITY OF EACH DECISION COST
[

ISN 0013 NUMD = 0

ISN 0014 PO 3 I = 1yNSTG

1SN 0015 IF(LSA{I}.GT.MYRS) LSA(I) = MYRS

ISN 0017 MAS(I,1) = 0

ISN 0018 - X = LABS(I)

ISN 0019 IF(SNRITIESTS(IVEX,LT.o01) GO TO 9024

ISN 0021 NUMD = NUMD & 1

ISN 0022 DS (NUMD)=SNR(1)

D-27



——

1SN
1SH
1SN
1SN
ISN
15H
ISN

1SN

ISN
ISH
ISN
1SN
ISN
ISN
ISN
1SN
ISN
1SN

5N
1sh
1SN
SN
ISN
15N
ISh
1SN
15N
1SH

15N
5N
15N
I SN
ION
15N
ISN
ISN
1SN
1SN

1SN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
1SN
1SN
15N
iISN
158
ISN
ISH
ISN
151
1SN
1SN
1SN
ISN
15N
15N
15N
1SN
I5H
15M
1SN
15N
151
1su
1sh
15N
5N
ISN
1SN
ISN
1SN
ISN

D-28

0023
0025
0026
0027
0028
0029
1030

0031

0032
0033
0034
0035
0036
0037
0038
0040
004l
0042
0043
0044
0045
0046
0naT.
0048
0049
0050
0051
0052

0054
0055
0n56
0057
0058
ons9
0060
0061
0963
0065

0067
0068
0069
0070
0071
0073
0074
0075
0077
0078
0079
ONKRO
0081
00862
0084
0085
0086
0N &8
0089
0N 90
N9l
0092
0093
0094
0095
0096
0097
0no9sg
0099
0100
0101
0103
Glo4
0lus
0106
0107
0108
0109
0ol10
0111
0112
0113

1F(LARS(T).EQ.0) GO TO 302

t = LABS(I)

DO 301 K = 1,12
301 DSINUMD) = DS{NUMD) & RXD(K,L)
302 SUST (NUMD)=STS(I)

MATINUMD) = I

MAS{1,1) = NUMD

€. NYD = FIRST YEAR COMPONENTS DEPENDEN
NYDINUMD) = NYS(I)

C LYD = LAST YEAR COMPONENTS DEPENDENT
LYD(NUMD) = LSA{I) )
YO{NUMD) = YDS{I} i
NOUM = NUMD & NMIS & NSPR
ISINDUM) = IST(1) & 1900

9024 DO 9025 J = 1,2 ®

MASI1,JE1) = O
1F{SUSLS{Tsd) aLTee01.0R.NPEQ.O)
NUMD = NUMD € 1
DSINUMD) = 0.0 :
SUSTINUMD) = SUSLS(I,J)
Y MATINUMDY = T & 2000
© MAS{I1,J61) = NUMD
NYDINUMD) = NYSIT)
LYDINUMD) = LSA{1)
YOINUMD) = 0.0
NUUM = NUMD € NMIS & NSPR
. IS(NDUM) = ILY & 1900
9325 CONTINUE
.3 CONTINUE
1FINFAM.EQ. 0) GO TO 601

T ON DEV COST NUMD ARE AVAILABLE

ON DEV COST NUMD ARE AVAILABLE

GO TO 9025

CALCULATE FAMILY AVAILABILITY DATE

[

C FIRST YR. FAMILY IS AVAIL. = 1ST YR,
DY 422 11 = 1.NFAM
1 = KODEF(I1)
LYFLI) = O

422 NYF(1) = MYRS

DO 423 J = 1,4NSTG
DO 424 MS = 1,4
1 = NFS{J,MS)
IF(1.EQ.0) GO TO 423
TFINYFUT)GT.NYSIJ}) NYF(]) = NY
TFCLYF(T).LTLLSALJ))} LYF(I) = LS

424 CONTINUE
423 CONTINUE
DO 425 11 = 14NFAM
I = KUDEF(11)
IF{YDF (1) LE.O0.01.ORNYF{1).EQ.1)
NX = YDF(I) & .9
NX = MAXO(JST(I) = ILY & NX,y1)
® IFINYFUT).GT.NX) NYF(I) = NX
425 CONTINUE
DO 6 11 =
I = KODEF{
"MAF(1,1) =
X = LABF(I)

NFAM

| )
I1)
]

ANY STAGE IN THAT FAMILY IS AVAIL.

StJ)
ALJ)

GO TO 425

TF(FMNR(T)EFMSUSITI)EX.LT,,01) GO TO 9026

NUMD = NUMD € 1
DS (MUMD) = FMNR(T)
IFLLABF(]).EQ.0) GO TO 304
L = LABF(I)
DO 303 K = 1,12
303 DSI(NUMD) = DS{NUMD} & RXD(K,L)
304 SUST (NUMD)=FMSUSI(I)

MAT{NUMD) = ~1
MAF(141) = NUMD
NYD(NUMD) = NYFILT)
LYDIHUMD) = LYF{I)
YO UNUMD} = YDF{1)
NDUM = NUMD & NMIS & NSPR
ISINDUM) = JST(I) & 1900

9026 00 9027 J = 1,2
MAF{I,J61) = O
IF (FM5LSU1,J),LT+eN1.0R.NP.EQ.O)
NUMD = NUMD € 1
DSINUMN) = 0,0
SUSTIMUMDY = FMSLS(I,J)
MAT(NUMD)Y = -] & 2000
MAF(T,JE1) = NUMD
NYD { NUMD) NYF(T)
LYDINUMD) LYFLD)
YDU{NUMD) = 0,0
NDUM = NUMD & NMIS & NSPR
IS{NDUM) = LY & 1900

9027 CONTINUE

60 10 9027



1SN
1SN
ISN
ISN
ISN
ISN
ISN
"ISN
1SN
ISN
1SN
ISN
15N
TSN
1SN

ISN

1SN
1SN
ISN
ISN
1SN
ISN
1SN
ISN
1SN
1SN
ISN
1SN
ISN
1SN
1SN
SN
ISN
ISN
1SN
ISH
1SN

I5M ¢

ISN
ISH
1SN
1SN
IS
ISN
ISN
15N
ISN
ISN
SN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
1SN

0ll4 6 CONTINUE
0115 601 IFINCI.EQ.0) GO TO 61
0117 DO 60 I = 1.NCI

0l30 305
0131 306

C FIRST YR, INT. CODST IS AVAIL. = 1ST YR,
MAXOINYF(JF) yNYF(KF})

142 307

0145 9028

0162 9029
o163 60
0164 61

0183 9030

0200 9031

JF = NFML{I)
KF = NFMU(L)
MAIC(I.1) = O
X = LARILI)

TFIOINTCIIESINTUINIEXLTL.01)

NUMD = NUMD & 1
DS (NUMD} = DINT{
IF{LABI{]).EQ.O)
L = LABRILI)

DO 305 K = 1,412

1

GO TO 306

DS{NUMD} = DS(NUMD} & RXD{K,L)

SUST (NUMD)=SINT{
MATINUMD) = =100
MATC(I,1) = NUMD

NYD{NUMD)

1)
~1

LYDINUMD) = MINOILYFIJF),LYF(KF))
TF(YDI(T).LE.0.01.0R.NYDINUMD).EQ. 1)

NX = YDJUI) & .9

NX = MAXO(KST(I) & NX = ILY,1)
IF(NYDINUMD) «GToNX)

YO(NUMD) = YDILF])

NYDINUMD) = NX

NDUM = NUMD & NMIS & NSPR
TSINDUM) = KSTIE) & 1900

DN 9029 J = 1,2
MAIC(1,JE1) = O

JF {SINTLS{I4J)etT4o01.0R.NP.EQ.O)

NUMD = NUMD & )
NS{KUMD) = 0.0

SUSTINUMD) = SINTLS(1,J)

MAT(NUMD) = ~100

-1

MAIC(TI,JE1) = NUMD

NX = YDI(I) & .9

& 2000

NX = MAXO( KSTII) & NX - ILY, 1)
NNX = MAXO(NYFUJF),NYF(KF})
NYDINUMD) = MINOUNNX,NX) .
LYDINUMD) = MINO(LYF(JF),LYF(KF))

YD(NUMD) = 0,0

NDUM = NUMD & NMIS & NSPR

IS{NDUM) = ILY & 1900

CONT INUE
CONTINUE

IF {NP.EQ.O) GO TO 9010

DO 9011 1 = 1,NP
00 9030 J = 1,5
MAPF(1+J) = 0O

GO TO 9028

BOTH FAMS. ARE AVAIL.

GO 7O 307

GO 70 9029

TF{PFAMD(T,J,1) & PFAMS(I,J,1) LT, .01) GO TO 9030

NUMD = NUMD & 1

DSI{NUMD) = PFAMDII,J41)
SUSTINUMD) = PFAMS(I,J,1)
MATINUMD) = -200 - I & 2000

MAPF(1,J) = NUMD
NX = YDPF(l,J) &

9

NX = NX & LSTUI,J) =
NYD(NUMD) = MAXO (NX,41)

LYO(NUMD) = MYRS
YO(NUMD) = YDPF(]

oJ)

1Ly

NDUM = NUMD & NMIS & NSPR
ISINDUM) = LST(1,J}) & 1900

CONTINUE
Hhn 9031 g = 1,10
MAPS(I,J) = O

IF (PSTGD(I,J41) & PSTGS{14Js1).LT..01 ) GO TO 9031

NUMD = NUMD & 1

DSINUMD) = PSTGD(T,4J41)
SUSTINUMD) = PSTGSUI,J41)

MATINUMD) = =300 - T & 2000

MAPSIT4+J) = NUMD

NX = YOPS(I,J) &

NX = NX & MSTI(I,J

9
)y -

ILY

NYDINUMD) = MAXO {(NX,1)

LYDINUMD) = MYRS
YODUNUMD) = YDPS(I

vJ)

NDUM = NUMD & NMIS & NSPR
IS(NDUM) = MST(1,J) & 1900

CONTINUE

DO 9032 J = 1,5
MAPI(I,J) = O
IF (PINTS(1,J41)
NUMD = NUMD € 1
DS(NUMD) = 0.0

LT,

«01) GO TO 9032

D-29



F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=1126976'2“5?6)

1EW 0000

ISN 0207 SUSTI{NUMD} = PINTS(14J,1)
1SN 0208 MAT{NUMD) = =400 - [ & 2000
ISN 0209 MAPI{I,J) = NUMD
1SN 0210 JF = NPINTL(I,J)
ISN 0211 KF = NPINTULE,J)
1SN 0212 NYD{NUMD) = MAXO(NYF(JF),NYFIKF))
ISN 0213 LYDINUMD) = MYRS
SN 0214 YDUNUME) = 0.0
ISN 0215 NDUM = NUMD & NMIS & NSPR
t5h 0216 ISINDUM} = ILY & 1900
ISN 0217 9032 CONTINUE
ISN 0218 9011 CONTINUE
C
1SN 0219 9010 CALL MATCHI
[
ISN 0220 IF{KFLAG.EQ.1) RETURN
[
1SN 0222 2 CALL PRINTI
C
ISN 0223 RETURN
ISN 0224 END

sxsxks END OF COMPILATION #*%s%%e

NAME MOX02DN(R)}

1EW0461 MATCHI
1EW0461 PRINTI

CROSS REFERENCE TABLE

DEFAULT OPTION(S) USED

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME

DECSNI 00 11FE

SAVOMP 1200 148C

SAVE1 26C0 FCa4

SAV3 3688 980

SAVa4 4008 3188

SAVALL 7190 3a1C

SCHACH ABBO 6460

LUCATION KEFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION
128 SAVDMP SAVDOMP 12C SAVEL SAVEL
130 SAV3 SAV3 134 SAV4 SAV4
138 SAV4 SAVS 13C SAV4 SAV4
140 SAVALL SAVALL 144 SAVALL SAVALL
148 SCRACH SCRACH 14C MATCHI SUNRE SOLVED
150 PRINTI $UNRE SOLVED

ENTRY ADURESS 00

TOTAL LENGTH 11610

s%23MIX02UN

D-30

NOW REPLACED 1IN DATA SET



(17 0S/360 FORTRAN H DATE 71.312/18.09.59

COMPILER OPTI(ONS ~ NAME= MAIN.UPT=02,LINECNT=44'SOURCE.BCD'NOLlST.NODECKyLUAD'NOMAP'NOEDITvle
1SN 0002 SUBROUTINE LBONDI

c THIS SUBRNUTINE CALCULATES THE RECURRING AND NON-RECURRING LOWER

C BOUND WITH A PENALTY FUNCTION INCLUDED IF W NE 1.£30
C
ISN 00063 REAL MPERPD : .
I5N 0004 INTEGER®2 NSAVE,NADD(NXsMINOPT,MORE,MTGYTR, '
1 VEH,NMULT ¢NONREC 4NYDy IS yMAT ,LYRyLETT,LYD,MIN,KOUT,LTRyNINTYR
[
ISN 0005 COMMON/ SAV3/GROyGUESS ¢ LP ¢NSOL yMSOL 4NP4MOS  NMIS,NSPR,NPERPD(30),
1 PADI30) ,LTR{50}yPLRES0) yROISTI5644) 4ALPI14460)
ISHN 0006 COMMON/SAVALLZLCK 9 SLO yNM,NEXD ¢NV ¢ NUMD ,MYP.S, LZOPT{8) yNYD{46) ¢MAT (46

1),SUST(46),NS146),LYD(46),YD{46),1S1102),LYR(252),LETT(250),
2 MIN(250),YRLMI250), VEH(4,60),NONREC(120+20) +NMULT (60,50}

1SN 0007 COMMON/TEMP /VNM{2,250) s IFLAGKIyNEXT,LOUT, SAVS140)+KOUT(40),
1 NINTYR(40,20)yNTGYTR(40,20,2) yRECUR({60,20,2)
ISN 0008 CUMMUN/SCRACH/EXTRA.NADD.NX,MORE(lO)olKP'WKP'NXKP'LZKP(S)qDUME(ll)

%, A2,L2046),4(500),W2(500),

1 TDS{500),WR(499),2(500),C0ST(2,250),MINOPT(246,9)NODE(5,500),
2 NPUS,SIGSO(9),ETC(9), .

4 NCOSTyLByKXyKZyNSAVE(10),KEEP(40)4HZ(60),DUM

c
ISN 0009 IF(LB.EN.50) GO TO 54 .
C #uxfF IND NEW RECURRING LOWER BOUND®#x
154 001l 49 WIKX)=0.
158 0012 W2(KX) = 0.0
15N 0613 DU 50 J=1,NM
150 0014 TFLYRLMIJY)LT.0001) GO0 TO 50
IEATIIIT CALL UNPACK{MZ,VNM{1,J)4NV o1}
158 0017 CHSTL1,J) = 1.0E30
5N 00 COSTE2,J) = 1.0E30
1SN G019 K = LYRUJ)
15N 0020 ©JX = LETTUJ)
1°H 0nzl ITR = LTRUJX)
ISH 0n2e DO 48 11 = 14NV
1SN 0023 IFIMZUI1).EQ.0) GO TO 48
1SN 0025 1 =11
ISN 0026 IF{ITRLEQ.2) I = 11 & NV
ISN 0028 D) 47 M=1,20
ISN 0029 IF(NONREC(1,M).EQ.0) GO TO 475
ISN Q031 NO = NONREC(I4M)
ISN 0032 IF(KI®#LZ(ND).t.T. KO ) GO TO 48
1SN 0034 47 CONT INUE
ISN 0035 475 X = NMULTUI1,JX)
1SN 0036 CX=YRLM({J}*RECUR{I1 KO, ITR) #X
1SN 0037 IFICX.GEL.COST(2,J)) GO TO 48
1SN 0039 IF{CX<LTLCOST(1,J}) GO TO 43
ISN 004} COSTI2,5) = CX
1S58 0042 GO YO 48
ISN 0043 43.C0NST(2,J) = COST(1,J)
ISN 0044 COSTL1,J) = CX
1SN 0045 - MIN(J) = 11
ISN 0046 48 CONTINUE
1SH 0047 WIKX)=W{KX)ECOST(1,4J}
15N 0048 W2(KX) = W2{KX) & COST(2yJ)
ISN 0N49 50 CONTINUE
1SN 0050 IFIKX.EQ.NX) GO TO 510
15R oubSe KZ = KI#*LZUINCOST)
1SN 0053 IF(WiKX).LT.1,0E20) GO TO 508
ISN 0055 160 = 0.0
1SN 0US6 G0 Y0 38
IYN 0057 508 IF{KZ.EQ.0) GO TO 510
ISN 0059 KY = NSAVE{(LB)
1SN 0060 512 TE(WIKX) oGT WIKY) = 0001 AND.W2{KX)GT, W2{KY)}~,0001) GO T0 38
ISN 0062 IF(N(KX).GT.H(KV)-.OOOI.AND.HZ(KX).GT.I.OEZS.AND.HZlKV)-HZ(KX).LT.
1 1.0€25) GO TO 38
c
o CALCULATE LOWER BOUND USING PENALTY FUNCTION BASED ON VEHICLES
TSN 0064 510 DD 350 NIC = 14NUMD .
15N 0065 KEEP(NIC) = 1 .
1SN O0bA TF(LZINIC).LT.15) KEEPINIC) = O
1SN 0068 350 CUNTINDE
15N 0069 355 TG0 = 0.0
1s8 0070 Iv = 0
1SN 0071 16 = 0.0
SN 0072 354 DN 351 IX = 14NV
1508 0073 IF{IX.FO.1V) GO TO 351
ISH 0075 VGO = 0.0
ISH 0076 330 DU 90 J = 1.NM
ISN 0077 IF{YRLM({J).LT..001) GO TO 90
15N 0079 IFIMIN(J).EQ.IX} GO TO 91
ISN 008l 90 CONTINUE
ISN 0082 GO TO 351 T
ISN 0083 91 PF = 0.0 PSS
ISN 0084 KTV = O
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ISN 0085 1 = Ix

ISN 0086 JX = LETT{J)
150 0nn7? TFCLTRUIX) .EQ.2) 11 = IX & NV
1SN 0089 N0 341 M = 1,20 o
1SN 0090 IF{NONREC{I1,M).EQ.0) GO TO 3415
ISM 0092 NO = NONREC(I1,M)
1SN 0093 IF(KEEPIND).EQ.0) GO TO 341
ISN 0095 VGO = VGO &DSINO) & FLOAT(KI}*SUSTINO)
1SN 0096 KTV = 1
15N 0097 341 CONTINUE
1SN 0098 3415 1F{KTV.EQ.0) GO TO 351
ISN 01u0 DO 331 J = 1,NM
ISN 0101 TFOYRLM{J)4LT.0,001.0RMIN(J)NELIX) GO TO 331
ISN 0103 PF = PF & COST{2,J) = COST(1,d)
1SN 0104 331 CONTINUE
1SN 0105 VGO = AMINI(VGO,PF)
ISH 0106 70 IFIVGO.LT.TG) GO O 351
ISN olud:. = v = 1X
1SN 0109 16 = V60
1SN 0110 12 = 11
ISN 01} ). 351 CONTINUE
1SN 0112 TG0 = T6 & TGO
154 0113 IFITG.LT.GUESS*,01) GO TO 38
1SN 0115 T6 = 0.0
1SN 0116 NO 352 M = 1,20
1SN 0117 TFINONREC{12,M).EQ.0) GO TO 354
ISN 0119 NO = NOMREC(12,M)
ISN 0120 KEEP(ND) = O
1SN 0121 352 COMTINUE
I5N 0122 G0 TN 354
15N 0123 38 IFIKZ.EQ.0) TDS(KX) = TOSINX)
ISN 0125 IFIKZ.GT.0.AND.KX.NE.NX) TDS (KX) = TDSINX)
1 € DSINCDST) & FLOAT(  LB*KI-NYD(NCOSTIE1)*SUSTINCOST)
ISN 0127 - 54 IF (KX.EQ.NX) TDS(NX) = TDSINX) &
1 - DSINCOST) & FLOATILYDINCOST)~NYDINCOST)E1)*SUSTINCOST)
ISN 0129 OMIN = TGO & TDS(KX)
c
ISN 0130 507 Z{KX) = DMIN & W(KX)
ISN 0131 © IF(LP.GT.0) WRITE{6+204) KXoNXyNCOST,KZWIKX) OMIN,Z{KX)
ISN 0133 RETURN
ISN 0134 204 FORMAT (1H ,411345X},3(F9.2,5X)})
ISN 0135 END

sxskes END OF COMPILATION #*sdks

D-32



F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=(126976424576) DEFAULT OPTION(S) USED
1EW0000 NAME MOX02LDI(R)
1EWo461 IBCOM=
1EW0461 UNPACK

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
HAME URIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME

LBUND T 00 A50

SAV3 ASO 980

SAVALL 1300 3a1C

Tenp “DF0 4110

SCRACH 8F00 6A60

LUCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
168 SAV3 SAV3 * 16C SAVALL savaLL
170 SAVALL SAVALL 174 TEMP TEMP
178 “SCRACH SCRACH 17¢ SCRACH SCRACH
180 SCRACH SCRACH 184 : SCRACH SCRACH
188 SCRACH SCRACH 18C 18COM= SUNRE SOLVED
190 UNPACK SUNRESOLVED 8C SCRACH SCRACH
94 SAVALL SAVALL

ENTRY ADDRESS 00

TOTAL LENGTH F960

xxe2MOX02L0D NOW REPLACED IN DATA SET

e

(17 05/360 FORTRAN H DATE  T71.312/17.03.49
COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=44, SOURCE ,BCDyNOL ISTyNODECK sLOAD+NOMAP,NCEDIT, 1D,
1SN 0002 SUBRDUTINE LISTC
15N Q003 DOUBLE PRECISION NAME,NAMEN,NAMEK
1SN 0004 INTEGER%*2 KODESP KODEM¢NSYRyNSFXyNRFXyNYRSSTyNSTRFXyNYRSFXyNPROG ¢
1 KPROG+KODEsLTRsYOPL
1SN 0005 REAL LEVEL,NPERPD
ISN 0006 COMMON/SAV2/EXT g ACCL yKNSTG ¢y KNFAMKNCT ¢ KNP o KNMIS ¢ JFLAG» TREF yNCSTRy

1 PMAX,PMIN, ISTRT,IFIN,MAXITRyMITR)KODESP(6) TITLE{10)yLEVEL(20},

2 CNTRVL{20),FIXED(20) yKODEM{50) ,NSYRIS0) yNSFX(50)yNAME(56),

3 YDPL(S56)yNRFX(50) yNYRSST{84) NSTRFX(84) NYRSFX{84),5US(84),C(84)
4, RUB&4)y S184),4C5(90),NPROG({90),KPROG(90), KODE(90)

1SN 0007 COMMON/SAV3/GRO,GUESS 4 LPyNSOL yMSOL ¢NPyMOSyNMIS,NSPRyNPERPD(30),
1 PAN{30) s LTR{50),PLRISO} 4RDIST(5644)ALPI(4,460)

ISN 0008 IFINCSTR.EQ.O) RETURN

15N 0010 WRITE (64+1) NCSTR

ISN 0011 1 FORMAT (1H1+25Xs12+* CONSTRAINTS'/6X,*KODE*}

SN 0012 NO 200 I = 14NCSTR

ISN 0013 L = KODE(T)

1SN N0l4 TFILeLT.1,0R.L.GT,11) G0 TO 200

ISN 0016 J = NPROG(I}

ISN 0017 K = KPROGI(I)

ESN @018 IF{J.LE.NMIS & NSPR) NAMEN = NAME(J)

ISN 0020 NAMEK = NAME(K)

ISN 0021 Z = Csth) .

ISN 0022 GO TO (10420,30,40+50,60,70+804,90,100,110), L

ISN 0023 10 WRITE(6911) LyJoNAMEN,KyNAMEK,2Z

ISN 0024 11 FORMATI6X913,3Xy'START *,13,1X,A64* AFTER END ',13,1X9A64* &'»F3.0
%)

ISN 0025 G0 7O 200

1SN 0026 20 WRITE(6421) LyJyNAMENZ Ky NAMEK

1SN 0027 21 FORMAT (6Xy1343X,'END *"413,1XyAb6,* £*,F3,0," BEFORE START ',13,1X,
% A6)

ISN 0028 G0 70 200

ISN 0029 30 WRITE(6931) LeJyNAMEN,2Z

ISN 06030 31 FORMAT (6XeT13,43Xe'START 9,1341XeA6y* [IN'yF6.0)

ISN 0031 GO TO 200

ISN 0032 40 WRITE (6441) LoJyNAMEN,Z

1SN 0033 41 FORMAT [6X9I1393X,'END DEVL '13,1X,A6,* IN',F6.0)

ISN 0034 GO 70O 200

1SN 0035 50 WRITE (6451) LsJyNAMEN,Z

1SN 0036 51 FORMAT (6X91393X,1391XyA6,F3.04' YEARS DEMELOPMENT!)

ISN 0037 GO TO 200

ISN 0038 60 IF (Z.LE.O.) GO TO 64



ISN 0040
ISN 0041

ISN 0042
ISN 0043
ISN 0044
1SN 0045

ISN 0046
1SN 0047
1SN 0048
1SN 0049
ISN 00%0
1SN 0052
ISN 0053
1SN 0055
15N 0056
ISN 0057
15N 0058
1SN 0059
ISN 0060
15N wool
ISN 0062
ISN 0063
TSN 0064

1SN 0065
ISN 0066
ISN 0067

WRITE (6461} LyJeNAMEN,Z4KyNAMEK .
61 FORMAT (6X91343Xo*TARGET DATE *413,1XsA6,' NO LATER THAN'F4.0,
% ' YEARS BEFORE ',13,1X,A6)
GO Y0 200
64 7 = ABS (1)
WRITE (6¢965) LyJoNAMENsZ 4KyNAMEK
65 FORMAT (6X91343Xy*TARGET DATE '413,1XyA6,* NO LATER THAN',F4.0,
& ' YEARS AFTER ', 13,1X,A6)
GO TO 200
‘70 WRITE (64971) LeJoNAMEN,Z
71 FORMAT (6X913,3X,*TARGEY DATE *413,1XyA6y' NO LATER THAN',F6.0)
G0 T0 200
80 IF(JJLE.NMIS & NSPR) WRITE (6481) LsJyNAMEN
81 FORMAT (6X91343X1341X9A6,* FIXED®)
TF(J.GT.NMIS & NSPR) WRITE(6482) LyJ
82 FORMAT (6X,13,3X,'PROGRAM DEV ', 13,¢ FIXED?)
GO TO 200
90 WRITE (6+991) Le+JyNAMEN,2Z
91 FURMAT (6X,13,3Xy'START 1,13,1X,A6,' NO EARLIER THAN',F6.0)
G0 T0 200
100 WRITE (64,101) LyJyNAMEN,Z

101 FORMAT (6X,1343X,'TARGET DATE *,13,1X,A6,' NO EARLIER THAN ',F6.0)

GO TO 200
110 WRITE( 69111) LeJsK)NAMEK

111 FORMAT(6X,13,3X, 'PROGRAM DEV ',13, * COMPLETED BY FIRST LAUNCH

10Ff PROGRAM *,13,1X,A6)
200 CONTINUE

RETURN

END

ssxsxs END OF COMPILATION ##s%%%

F88~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISY,XREF,MAP,NCAL

VARIABLE OPTIONS USED - SIZ2E={126976,24576)

1EW 0000 NAME MOXO02LC(R)

1EW0461 IBCOUM=

CONTROL SECTIONS

CROSS REFERENCE TABLE

ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME
LISTC 00 784
SAV2 788 FEO
SAV3 1798 980
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL
370 SAV2 SAV2 374 SAV3
378 IBCOM= SUNRESOLVED
ENTRY ADDRESS 00 2
TOTAL LENGTH 2118 _

222xMOX02LC NOW REPLACED IN DATA SET
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DEFAULT OPTION(S) USED

LOCATION NAME

IN CONTROL SECTION
SAV3




FORTRAN IV G LEVEL 1, MOD & MASTER DATE = 71312 17721734

[4 UPTIMAL RESOURCE ALLOCATION MODEL
c COST UNCERTAINTIES ARE DISPLAYED QUANTITATIVELY
c
C A PRNGRAM EITHER EQUALS A MISSION WITH LAUNCH SCHEDULE UR A
C DEVELUPMENT OR SUSTAINING PROGRAM OR A MISC., PROGRAM
C A MISSION MUST HAVE AT LEAST ONE AND NO MORE THAN 10 LAUNCH YEARS
C
0001 NOUBLE PRECISION NAME
0002 LOGICAL SKIPEXT,ACCL
0003 REAL NPERPD
0004 INTEGER PROG
0005 INTEGER%*2 YDPLyNSYRyNSFXyNRFX yNYRSSTyNSTRFX,NPROG,KPROG+KODE o
1 NYRSFX,KUDEMyKODESP ¢ VEHyNMULT ¢ NONREC y NYD, IS yMAT o LYRLETT,LYD,
2 MINGFINISHyNSTGoNFML ¢NFMU KODS ¢MAS,LABSyLABF ,LABTIsLTRyNUsNBY,
3 MODE yNOBy LSAYNYS KODEF,LSTyMST, ISTyJST,KST ,NVSyMRV,NRP,
4 NYP,KODEPy IVEHASNTRIPyNPLSyNRR MR 4NPSTG,NPAD ,NPFAM ,NFS,NPINTL 4
5 NPINTU,MAPS,MAPF,MAP] ,KODEV,MAF,MAIC,
. 6 KVEHI LABEL LVARY,LVD, IVEH,LVS,LVSF ,NOP,NSSF ,NSRF,NSXF NDSF
0006 COMMUN/SAVER/ RFIXD(12,84)
0007 COMMUN/ SAVDMP/ NFAM, KF LAG,FAM{30) ,KODEF{ 30), FMNR(30) yFMSUS(30),
1JSTI(30),YDF({30)yLSA(40)ySNR{40) 4NYSI40) ,DINT({40),SINT(40},KST(40),
2 YDE(40),YDS(40) 4 IST(40) yFMSLS130,2) ,SUSLS(40,2),SINTLS{4042),
3 LST(30,5),YOPF(30,5),MST(30,10}),YDPS{30,10)
noo8 COMMOM/ SAVSAR/COR s PUIJL3) ySRI(3,43),NUT40) yNBY(40) 4NOB{40) yRINT(40),
1 PLCINT(40) 4 XLTU40), PLCT{40) ,UPPL40O} ,TAT(40) ,TAMT{50)4SR(40,43),
2 MODE A0, 3) 4yPLLCLA0,3)
0009 COMMUNZSAVEY/ FINTSH NSTGGNCT 1LY, LABF(30),LABS{40),LABI(40),
1 MEMLLAO) yNFMUL40) ,KODS(40) ,STST41),STGL40), VLR{50) ,WPR(50)
2 RPEMIS0),MAS(40,3), RXD(12,50)
6010 COMMON/ SAV2/EXT JACCL yKNSTG g KNFAMKNCT KNP KNMI S, JFLAG, TREF¢NCSTR,y
1 PMAX,PMIN, ISTRT, IFINJMAXITRyMITR,KUDESP(6),TITLEC(10) ,LEVEL(20),
2 CNTRVL(20),FIXEB120) yKUDEM(50) yNSYRI50) yNSFX{50) ,NAME{56) ,
3 YDPLUS56)4NRFX(50) yNYRSSTIB4) ,NSTRFX{84)yNYRSFX(84),SUS(84),C(84)
4y R{B4), S(B4),CS(90),NPROGI{90),KPROG(90), KODE(S0)
0011 COMMON/SAV3/GROyGUESS ¢ LP ¢ NSOL yMSOL yNP 4 MUS s NMI SyNSPRyNPERPD (30},
1 PAD{30)yLTRIS50) PLRIS0O)} yRDISTI56,4) 4ALPI(4,60)
0012 COMMON/SAV4/ MAF(30,3), MAIC(40,3),
»* NPAD{2,60) yNPFAM(30,5) yNPINTL{3045)4NPINTU(30,5),
1 NFS(40y4)4NPSTG{30,10) yMAPS(30,10),MAPF(30,10),MAPI({30,10),
2 PFAMD{304592)¢yPFAMS(304542)4PINTS(3045,2)yPSTGD(30,10¢2),
3 PSTGS(30410,2) .
0013 COMMOUN/SVACAV/ KNV,NOPT,KODEP(30),RPLO(40), IVEHA(50),NTRIP(50),
1 NPLS{50)4NRRIS0}4MR{50)4NVSI60),MRV(60)},NRPL{60),81(60),B82(60),
FORTRAN 1V G LEVEL 1, MOD & MASTER DATE = 71312 17727734
2 B3160})yB4160) KODEVISEO) yNYP12,60),VM{2,60)
0014 COMMON/SAVALL/LCK s SLOyNMyNEXD 4NV ,NUMD yMYRS ,LZOPT(8),NYD(46) ,MAT (46
1)9SUST(46)4DSL46)4LYDI46) ,YD(46),15(102),LYRI252),LETT(250),
2 MIN(250),YRLM{250) yVEH(4,60) yNONREC(120420),NMULT(60,50)
0015 COMMUN/VARNCE/KSTAT,VART (40) y VARF(50) , VARM(56) FMVAR( 2,30),
1 FIVARI(3,40),PLVAR(3,56),SVAR({5,40)
0016 COMMON/SCRACH/MyNyNCS +PROG, 100D T1ERRy SKIPyMYFLAG,JSyNSCALE(S),
1 NSL{10),TOTAL(20),W{20),D(20)4X0UT{20),VOUT(20),RRR(20),YEAR(20)
29 Y(20)4KVEHI{50)yLABEL(50) ,LVARY{70),LVD(T70) IVEH{TO)LVS(TO),
3  LVSF(B80),VNAM(BO) NDOP(B6) RF(B6),CF{86)SF{B6),FLAGR(8B6),
4 FLAGS{B86)NSSF(86)yNSRF{86) NSXF(86),NDSFIB6),SUSTF({86) NLVP(B6)
Sy NSTRRC{B6)NYRSRCIB6)LNUF(86),NSTRST(86),LNDATE(86) yNPRO(90),
6 KPRO{90)yCSX(90)4LZ(46)yRCOSTL 60)y KVEHI 60}, IMAGE(830),
T XSCHU104+70),PLSCH(10,70),XLVSUM{20,50) yRECUR{20,50),KODX{(90),
B  LABN(46),DM(265)
0017 DATA BLANK /1H. /
0018 STSt41) = BLANK
ou1l9 LYR{252) = 0
0020 9 FINISH = 1
no21 KSTAT = 0
0022 JFLAG = 0O
0023 N 31 =1, 40
0024 DO 2 J = 1s3
0025 FIVAR{J,1) = 0.0
0026 2 SVAR(J,1) = 0.0
0027 VARI(I) = 0,0
0028 SVAR(4,1) = 0.0
0029 3 SVAR(5,1) = 0,0
0030 DO 4 1 = 1,30
003l FMVARI1,1) = 0.0
0032 4 FMVAR(2,1) = 0.0
0033 DO 5 1 = 1,56
0034 VARMI|) = 0.0
0035 DO S J = 1,3
0036 5 PLVAK{JyI) = 0,0
0037 DO 61 = 1,50
0038 6 VARF(I) = 0,0
0039 10 CALL ASSIGN
0040 IF{MYRS,EQ.0) GO TO 99
004l IF{MYRS.,EQ.100) GO TO 9
0042 IF{FINISH.GY.1) GO TO 12
0043 NNM = NMIS +# 1 + NSPR %
0044

TREF = 1900.0 + TREF
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FORTRAN IV G LEVEL 1, MOD 4 MASTER DATE = 71312 17727734
0045 DO 81 = 1,84
0046 8 R{I1) = 0.0
0047 12 00 13 1 = 1,70
0048 LVARY(1) = O
0049 LvDt1) = 0
0050 DN 131 J = 1,10
0051 PLSCHIJ,1) = 0.0
0052 131 XSCH{JyI) = 0,0
0053 *13 CONTINUE
0054 DO 132 1 = 1,86
0055 132 NLVP(1) = 0
0056 DO 133 1 = 1,50
0057 133 LABEL{l) = O
0058 DO 134 1 = 14NMIS
0059 134 NYRSST(I) = O
0060 NUMD = NUMD + NEXD
0061 DU 14 I = 1, NUMD
0062 14 LABNLI) = O
c .
C CALCULATE VARIABLES FOR SMODTH FROM MISSION DATA
c
0063 - M=
0064 DO 120 K = J,NM .
0065 IFIMINIK).EQ.0) GO TO 120
0066 1 = LYR(K)
0067 J = LETTUK)
0068 IF{J.EQ.LETT(K~1)) GO TO 105
0069 IF(FINISH.GT.1) GO TO 104
0070 Sty = 1St
007} R{J} = YDPLIJ)
0672 104 LVARY(J) = M
0073 NSTRST(J) = INT(2.0%R(J)/3.0 + ,999)
0074 IF{RIJ).EQ.0) NSTRST(J)=1
0075 GO TO 108
0076 105 L1 = LVARY(J)
0077 MO = M-1
0078 DO 106 L = L1,MO
0079 IFIMIN(K) JNEL.IVEHI{L)) GO TO 106
0080 Ml = L
0081 60 70 110
0082 106 CONTINUE
0083 108 IVEH{M) = MIN(K)
0084 LVS(M) = 1 <~ IS(J) + 1900 + JLY
FORTRAN IV G LEVEL 1, MOD &4 MASTER DATE = 71312 17721734
0085 NLVP{J) = NLVPLJ) + 1
0086 ML = M
0087 M=M+ 1
0088 110 M3 = ISt
0089 IFISUS(J).LE.,00)) GO TO 111
0090 NX = NYRSST(J)
0091 M& = NSTRST(J}
0092 M5 = NSYR(J)
0093 NYRSST(J) = MAXO{NXyI — M& = M3 + 1900 + ILY + M5 + 1)
0094 111 M2 = LVS{M1)
0095 ¢ K1 = MINIK)
0096 X = NMULTEKL1,J)
0097 NDUM = ] = M2 = M3 + 1900 + ILY + 1
009l PLSCHINDUMyM1) = YRLM(K)
0099 XSCHINDUM,M1) = YRLMIK)®X
0100 NX = LVD{ML)
0101 LVDIML)Y = MAXO(NX,NDUM) ;
0102 120 CUONTINUE ;
0103 M= M-1
0104 NCS = 0
0105 N = NMIS .
o106 IF(NSPR.EQ.0) GO TO 170
0107 DO 150 T = 1,NSPR
0108 N=N=+1
0109 IF{FINISH.GT.1) GO TO 140 .
cli0 SIN) = IStN) ‘
011l R{N) = YDPLIN)
0112 140 NSTRSTIN) = INT(2.0%R(N)/3.0 + ,999)
0113 IFLRIN).EQ.O) NSTRST(N) = 1
oll14 150 CONTINUE
4
C CONTINUE TO CALCULATE VARIABLES FOR -SMOOTH USING DEV., AND SUST. COSTS
C
0115 170 IF{NUMD,EQ.O0) GO TO 260
olle CALL UNPACKILZ LZOPT(1),NUMD,5)
0117 DO 210 1 = 1,NUMD
0118 IF(LZ(1).EQ.0) GO 7O 210
0119 N=N+1
0120 NDUM = N = NMIS - NSPR
0121 LABELINDUM) = |
0122 LABN(E) = N
0123 CIN) = DS(I)
0124

D-36

NYRSFX(N) = O




FORTRAN IV G LEVEL 1, MOD 4 MASTER DATE = 71312 17721734

0125
0126
0127
0128
0129
ol30
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
Ulaa
0145
0la6
0147
0148

0149
0150
0151
01%2
0153
0154
0155
0156
0157
0158
0159
0160
0lé61
0162
0163
0164
0165

205

206

210

L = MATLI)

IF(L.GT.1000) GO TO 206
IF{L.LT.~-100) NDUM = =L -100
IF{L.LT.~100) J = LABI(NDUM)
IF{LLT.0.ANDeL.GE.~100}) NODUM = ~_
1F(LoLT.0.AND.L.GE.—100) J = LABF{NDUM)
IF(L.GY.0) J = LABS(L)

1FtJ.EQ.0) GO TO 206

DO 205 K = 1412

RFEIXDIKGN) = RXO(K,J)

CIN) = CIN) - RXD(K,J)

NYRSFX{N)} = NSFX(J)

NSTRFX{N) = NRFX(J)
NOUM = T + NMIS + NSPR
S(N) IS{NDUM)

RIN) = YD(I)

SUSIN) = SUST(I)

NSTRSTIN) = INT(2.,0%R(N}/3,0 + ,999)

TF{RIN)LEQ.O0) NSTRSTIN)=1

NX = IS(NDUM) + NSTRSTI(N) - 1

MX = MAXO (0,1900 + ILY - NX)

NYRSSTUNY = LZ(I) - NYD{I) + INT(YD(I)) - NSTRSTI(N) ¢ 2 + NX
TFISUSIN).LT..0001) NYRSST{N) = O

CONTINUE

C
C CALCYLATE DEVELOPMENTY CONSTRAINTS ON MISSION PROGRAMS

211
215

FORTRAN IV G LEVEL

0l66
0167
0168
0169
o170
0171
0172
0173
0174
0175
o176
0177
o178
0179
0180
0181
0182
0183
o18a
0185
o186

0187

0188
0189
0190
0191

0192
0193
0194

. 0195
0196
0197
0198
0199
0200
0201
0202
0203

216

218
219
217
220
250

255
1002

260

C

DN 250 K = 14NM

TF{MINIK).EQ.O) GO TO 250

J = LETT(K)
TFINLVPIJ)oEQ.1.AND.JLEQ.LETT(K-1)) GO TO 250
1V = MIN(K)

D0 211 1 = 1,10

NDM = K = |

IF(J.NELLETTINDM)) GO TO 215

IF (IV.EQ.MIN{NDM)) GO TO 250

CONT INUE
X = LYR(K) = LYR(NDM+1)}
Iy = 1Iv

IF(LTRIJIEQ.2) Il = IV + NV

DO 220 K1 = 1,20

IF(NONREC(I14K1).EQ.0) GO TO 250

NO = NONREC(11,K1) .
J1 = LABNINOD) .

1y MOD ¢ MASTER DATE = 71312 177271734

NCS = NCS + 1

NPROINCS) = J1

CSXINCS) = =1,0 =X
IFIC{J1).LT,.000)) GO TO 216
KPRO (NCS) = J

KUDXINCS) = 11

G0 10 217

TFINCS.EQ.1) GO TO 219

NCS = NCS - 1

DN 218 1 = 1,NCS
IFIJ1.EQ.NPRO{I}) GO TO 220
CONT INUE

NCS = NCS + 1

KPR{IINCS) = 0O

KODX{NCS) = 8

IF{NCS.GE.90) GO TO 255
CONTINUE

CONT INUE

GO TU 260

WRITE(6,1002)

FORMAT( 52HONUMBER OF DEVELOPMENT CONSTRAINTS HAS BEEN EXCEEDED)

CALL SMOODTH

1IF{M0S.FQ.2.,0R.M0S5.EQ.3) GO TO 9
IF(FINISH.EQ.MITR + 1,AND.JFLAG.EQ.1) GO TO 401
IF(FINISH.EQ.MITR + 1) GO TO 402
IF{FINISH.EQ.MITR) JFLAG = 1

C CALCULATE VARIABLES FOR ASSIGN FROM SMOOTH VARIABLES
[

305

300

——

MXRS = MYRS

DO 300 K = 1,NM_

1 = LYR(K)

J = LETT(K)

IF(J.EQ.LETTIK~1)} GO TO 305

1StJ) = St

IX = JS(J) 4+ LNDATE(J) - 1900 ~ ILY
IDIFF = IX - I

IF (1D1FF.EQ.0) GO TO 300

MYRS = MAXO(MYRS,IDIFF + I) : ~
LYRI(K) = 1 + [DIFF

CUNTINUE

D-37
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0204 MYRS = MINO {(MYRS,20)

0205 IFIN,EQ.NMIS+NSPR) GO TO 10

0206 DO 350 1 = NNM 4, N

0207 . NOUM = 1 = NMIS - NSPR

0208 J = LABEL{NDUM)}

0209 DStJ) = C{I)

ozlo0 L = MAT(J)

0211 e« IFI{LL,GT.1000) GO TO 320

0212 IF(L.LT,~-100) NDM = -L =100

0213 IFILLLT.-100) J1 = LABI{NDM) G

0214 IF(LeLTo04AND,LosGE«~100) NDM = ~L

0215 IF(L.LT.0.AND.L.GE.~100}) J1 = LABFINDM)

0216 IF(L.GT.0) J1 = LABSIL)

0217 IF{J1.EQ.0) GO TO 320

0218 DN 310 K = 1,412

0219 310 DStJ) = DSUJ) + RFIXDIK,I}

0220 : NRFX(J1) = NSTRFXLI)

0221 320 SUSTLJ) = SUSHI)

0222 YDtJ) = R{I) '

0223 NYDUJ) = INT(SUI) + R(1)) ~ 1900 ~ 1LY

0224 TFINYD()) . LELO) NYD{J) = 1

0225 NDUM = J 4+ NMIS + NSPR

0226 IS(NOUM) = S(I)

0227 350 CHONTINUE

0228 NUMD = NUMD - NEXD

0229 D0 349 | = 1,NUMD

0230 JIFILYDUT) JEQ.MXRS) LYD(I) = MYRS

0231 3649 CONTINUE

0232 GO T0 10

0233 401 WRITE{64500)

0234 GO TO 9

0235. 402 WRITEL6,4501)

0236 G0 T0 9 :
0237 500 FORMAT (58HOMAXIMUM NUMBER OF ITERATIONS COMPLETED -~ END OF THIS C

SASE)
0238 501 FORMAT ( 65HOOPTIMUM ASSIGNMENT WITHIN BUDGET CONSTRAINTS HAS BEEN
1 DETERMINED)
0239 99 STOP
0240 END

FORTRAN IV G LEVEL 1, MOD & MASTER

TOTAL MEMORY REQUIREMENTS 001984 BYTES

DATE = 71312

17727734



FB3-LEVEL LINKAGE EDITOR OPTIUNS SPECIFIED LIST,NCAL,MAP

1EwW 0000 NAME MOXO02MN(R}
TEW0461 ASSIGN
IEW0461 UNPACK
TEWO461 1BCOM=
1EWQ461 SMOOTH
IERO461 MAXO
1EW0Q461 MINO
MODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME
MASTER 00 1984
SAVER 1988 - FCO
SAVDMP 2948 14RC
SAVSAR 3EN8 ASC
SAVEL 4868 FCo
SAV2 S5H30 FFO
$AV3 6810 980
SAVa 7190 3188
SVACAV A318 B48
SAVALL AE6O 3A1C
VARNCE E880 ADC
SCRACH F360 6A60
ENTRPY ADURESS 00
TOTAL LENGTH 15nCo
s esxMUX02MN NOW REPLACED IN DATA SET
FORTRAN IV G LEVEL 1, MOD 4 MATCHI DATE = 71312 16/54/25
0001 SUBROUTINE MATCHI
C % 8MATCH DECISION COSTS WITH EACH VEHICLE®#®x
[#
0002 INTEGER#*2 LSAJNYSyKODEF ST MSTo1ST,JST,KST,y VEH,NMUL T ¢NONREC yNYD,
1 ISHyMAT,LYR,LETT4LYDyMINyNPSTGyNPADyNPFAM,NFSNPINTL,NPINTU)MAPS,
2 MAPF,MAPI,FINISH,NSTG ,NFML ,NFMU,KODS, MAS,LABS,LABF,LABI yMAIC ¢MAF
c
0003 COMMUN/SAVOMP/ NFAMKFLAG,FAM{30),KODEF(30) FMNR(30),FMSUS(30),
. 1JST(30),YOF{30),LSAL40),SNR(40),NYS{40},DINT(40),SINT(40) KST(40),
2 YOI(40),YDS(40),IST(40),FMSLS(3042),SUSLS(40,2),SINTLS(40,2),
3 LST(30,5),YOPF{30,5),MST(30,10},YDPS(30,10)
0004 COMMON/SAVEL/ FINISHyNSTGsNCI,ILY,LABF{30),LABS{40),LABI(40),
1 NFML{40) yNFMU(40) yKODS140),STS(41),STG{40),VLR{50),WPR{50),
2 RPLM(50),MAS(40,3), RXD(12,50)
0005 COMMON/SAV3/GROyGUESSLPyNSOL yMSOL NP ,MOSyNMIS ,NSPRyNPERPD(30),
1 PAD(30)yLTR(50)}yPLRIS50)4RDIST{56,4)+ALPI{%,60)
0006 COMMUN/SAV4/ MAF(30,3), MAIC(40,3),
L NPAD{2,60) yNPFAM{30,5) 4NPINTL{30,5),NPINTU(30,5),
1 NFS(40+4) yNPSTG(30,10),MAPS(30,10),MAPF{30,10)MAPI{30,10),
2 PFAMDU30y542)9PFAMS(3095+2)+PINTS(30,5,2),PSTGD(30410+2),
3 PSTGS(30+10,2)
0007 COMMUN/SAVALL/LCKySLO ¢NMyNEXD,NV,NUMD,MYRS,LZOPT(8) ,NYD{46) 4MAT (46
1),SUST{46),DS146) 4LYD(46),YD(46),15(102),LYR(252),LETT(250),
2 MIN{250),YRLM(250), VEH{4,60),NONREC(120,20) ,NMULT(60,50)
c
0008 IF(LP.GE.2)} MWRITE(6,251)
0009 4 DO 66 1 = 14NV
onln 12 = 1 + NV
0011 JX = 0
0012 KX = 0
0013 00 64 J = 1,20
Onla NONREC(124J) = O
0015 64 NONREC(I,J) = O
onle 25 DO 65 MS= 1,4
0017 K = VEH(MS,I)
o018 IF(K.EN.0) GO TO 66
0019 IF (MAS(K,1) .EQ. O) GO TO 9050
0020 JX = JX + 1}
0021 NONREC(T,JX) = MAS(K,1)
0022 KX = KX + 1
0023 NONREC(12 4KX) = MAS(K,1)
0024 IFILP.GE.2) WRITE(64250) I, MAS(K,1)
0025

VARTABLE OPTIONS USED - SIZE=(126976,24576)

IFILP.GE.2) WRITE(6,4250) 12, MAS{K,1)

— -

DEFAULT OPTION(S) USED

LOCATION

i
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0026
0027
0028
0029
0030
0031
0032
ou33
0034
0035
036
0037
0038
003y
HH40
0041
0042
0043
0044
0n4s5
0046
0047
[SI¥X(}]]
0049
0050
0051
ous2
0ns3
0054
0055
00%6
0057
0058
06059
0060
0okl
0062
0063
0064
0065
0066
0067
0068

9050

302

9051

303
9052
304
9054

9053

305

FORTRAN 1V G LEVEL

0069
0070
0071

0072
0073
0074
0075

0076
0077

0078
0079
0080
0081

0082
0083

VUKL
004S
0086
0087

ouss
ous9
0090
0091

0092
0093
00946
0095

0096
ans7
0098
6099
0100
olol
0102
0103
0104
0105
0106
0107
01068
0109
olil10

D-40o

9055

63

306

401
307

9056

308

9057

309

9058

1y MOD 4 MATCHI DATE = 71312

IF(JX.6GT+20.0RKX.GT,20) GO TO 93
IF(NP.EQ.O) GO TO 63

IF {MAS(K,2).EQ.0) GO TO 9051

00 302 L = 1lyJX
1F{MASIK,2).EQ.NONREC(1,4L)) GO TO 9051
CONTINUE

JX = JX + 1

NONRECT T X} = MAS(K,2)

IFILP.GE.2) WRITE{(6,250) 1, MASIK,2)
IF (JUX,GT.20) GO TO 93

IF {MAS{Ky3).EQ.0) GO TO 9052

NO 303 L = 1,KX

IF{MASIK+3) .EQ.NONREC{ I2,L)) 60 TO 9052
CONT INUE

KX = KX + 1 '

NONRECIT2  SKX) = MAS(K,3)

IF(LP.GE.2) WRITE(64250) 12, MAS(K,3)
IF {KX.GT.20) GO VO 93

IF (NPAD{1,1).EQ.0) GO TO 9053

Nl = HNPADLL,I)

DD 9054 J = 1,10

IF (NPSTG(N1,J) «NE.K) GO TO 9054

IF (MAPSINLLJ).EQ.0) GO TO 9053

DO 304 L = 144X
TF(MAPSINLyJI.EQ.NONREC(E,L)) GO 7O 9053
CONT INUE

Jx = Jx + 1

NONRFC{T,JX) = MAPSINL,J)

IF{LP.GE.2) WRITE(64250) 1, MAPSINL,J)
IF (JX.6T7.20) GO TO 93

GO TO 9053

CUNT INNE

IF (NPAD(241).EQ.0) GO TO 63

N1 = NPAND(2,1)

00 9055 4 = 1,410

IF (NPSTGIN1,J)}.NE.K} GO TO 9055

IF (MAPSIN1,J).EQ.0) GO TO 63

DU 305 L = 14KX
IF(MAPSINL,J).EQ.NONREC(I2,L)) GO TO 63
CONTINUE

KX = KX + 1

NONREC(12 ¢KX) = MAPSIN1,J)

IFILP.GE.2) WRITE(6,250) 12, MAPS(NL,J)

1y MOD 4 MATCHI DATE = 71312
IF (KX.GT.20) GO TO 93

GO TO 6%

CONT INUE

r%  PICK UP SHARED COSTS  ##x
IFINFAM.EQ,0) GO TO 21

DO 885 KY=1,4

KZ=NFS(K,KY)

IFIKZ.EQ.0) GO TO B85

IF (MAF(KZ,+1).EQ.0) GO TO 9056

DO 306 L = 14JX
IFIMAF(KZ 1) .EQ.NONREC{I4L)) GO TO 401
CONTINUE

JX=4xX+1

NONREC(F,JX) = MAF(KZ,1)

IF(LP.GE.2) WRITE(6,250) Iy MAF(KZ,1)
DO 307 L = 1,KX
1F(MAFUKZ,1).EQ.NONREC{12,L)) GO TO 9056
CONTINUE

KX = KX + 1

NONPEC(T2  ,KX) = MAF(KZ,1)

IF(LP.GE.2) WRITE(6,250) 12, MAF{KZ,1)
IF(JXe6Te20.0RKXeGT,20) GO TO 93
IFINP.EO,0) GO TO 885

IF (MAF(KZ+2).EQ.0) GO TO 9057

DO 308 L = 1,JX ?
IF(MAF(KZ+2) JEQ.NONREC{I4L)}) GO TO 9057
CONT INUE

JX = JX + 1

NOMREC( T4dX) = MAFIKZ,2)

IF(LP.GE.2) WRITE(64250) 1, MAF(KZ,2)
IFLJ%X.6T.20) GO YO 93

IF (MAF(KZ,+3).EQ.0) GO TO 9058

DO 309 L = 1,KX

IF (MAF(KZ,3).EQ.NONREC{12,L)) GO TO 9058
CONT INUE

KX = KX + 1

NONRECII2 yKX) = MAF(KZ,3)

IF(LP.GE.2) WRITE(64250) 12, MAF(KZ,3)
IF (KX.GYT.20} GO TO 93

IF (NPAD(1,1).,EQ.0) GU TO 9059

N1 = NPAD{1,1)

DU 9060 J = 1,5

IF (NPFAMIN1,J}.NE.KZ) GO TO 9060

16/56/25

16/54/25



FORTRAN 1V G LEVEL 1, MOD 4 MATCH1 DATE = 71312 16/54/25

0111 IF {MAPF(N1,J).EQ.0) GO TO 9059

0112 0N 310 L = 1,JX

0113 TFIMAPF(N1,J) .EQ.NONREC(],L)) GO TO 9059
01l4 310 CONTINUF

0115 JX = JX 4+ 1

0l16 NONREC( T9JX) = MAPFINL,J)

oLy 7 IF(LP.GE.2) WRITE(64250) I, MAPFIN1,J)
0118 IF (JX.GT.20) GO TO 93

0119 GO TO 9059 ;

0120 9060 CONTINUE

0121 9059 IF (NPAD(2,1).EQ.0) GO TO 885

0122 N1 = NPAD(2,1)

0123 00 9061 J = 1,5

0124 IF (NPFAMINL,J).NE.K2) GO TO 9061

0125 IF (MAPFIN1,J).EQ.0) GO TO 885

0126 DO 311 L = 14KX

0127 IF(MAPF(NL,J) sEQ.NONREC(I2,L)) GO TO 885
0l28 311 CONTINUE

n129 KX = KX + 1

0130 NONREC(]2 oKX} = MAPFINL,J)

0131 IF(LP.GE.2) WRITE(6,250) 12, MAPF(N1,J)
0132 JF (KX.6T,20) GO TO 93

0133 GO TO 885

0136 9061 CONTINUE

0135 B85S CONTINUE

c w22 PICK UP INTEGRATION COSTS  #**=

0136 21 IFtMS.E0.4) GO TO 65

0137 IF(VEH{MS+1,1),EQ.0) GO TO 65

0138 . K1=VEH(MS#1,1)

0139 IFINCILEQ.0) GO TO 9062

0140 | DO A9 J=1,NCH

0141 DO BBT KY=1,4

0142 IF(NFML{J) .NEWNFSIK,KY)) GO TO 887

0143 DN BRAK KI=144

0las TFINFMULJ)EQ.NFS(KL,KZ)) GO TO 888

0145 886 CONTINUE

0146 887 CONTINUE

0147 G0 TO 89

0148 888 IF [MAICIJy1).EQ.0) GO TO 9063

0149 DO 312 L = 1ydX .

0150 IF(MAIC(Jy1) .EQ.NONRECII,L)) GO TO 402
0151 312 CONTINUE

0152 JX = JX + 1
FORTRAN IV G LEVEL 1, MOD 4 MATCHI DATE = 71312 16754725
0153 NOMREC(T4JX) = MAIC(J,1)

0154 IFILP.GE.2) WRITE(6,250) 1, MAIC(J,1)
0155 402 DO 313 L = 1,KX

0156 IF(MAIC(Js1).EQ.NONREC(I2,L)} GO TO 9063
0157 313 CONTINUE

0158 KX = KX + 1

0159 NONREC(I2 +KX) = MAIC(J,1)

0160 IF(LP.GE.2) WRITE(6,250) 12, MAIC(J,1)
0161 IFLJUXeGT20.0RKX4GT,.20) GO TO 93

0162 9063 IF(NP.EQ.O0) GO TO 89

0163 " IF (MAIC(J42).EQ.0) GO TO 9064

Ulha DO 314 L = 1ledX

0165 IF(MAICIJ92) EQ.NONREC(1,L))} GO TO 9064
0166 314 CONTINUE

0167 JX = JX + 1

0ol68 NONREC{T 9JX) = MAICU(J,2)

0169 IF{LP.GEL2) WRITE(6,250) 1y MAIC(J,2)
o170 IF{JX.6T.20) GO TO 93

0171 9064 IF {MAICtJ,3).EQ.0) GO TO 89

0172 00 315 L = 1,KX

0173 JF{MAICUJ¢3)EQ.NONRECII24L)}) 60 TO 89
0174 315 CONTINUE

0175 KX = KX + 1

0176 NONREC(I12 oKX) = MAIC(J,3)

0177 IF{LP.GE.2) WRITE(6,250) 12, MAIC(J,3)
0178 FF (KX.GT.20) GO TO 93

0179 89 CONTINUE

0180 9062 IF(NP.EQ.O0) GO TO 65

018l DO 9065 M = 1,2 ,
0182 IF {(NPAD{M,1).EQ.0) GO TO 9065

0183 N1 = NPAD(M,I1)

0184 00 9066 J = 144

0185 IF (NFSIKyJ).EQ.0) GO TO 9065

0186 DO 9067 KY = 1,5

0187 IFINPINTLINL,KY).EQ.0) GO TO 9066

0168 IF INPINTLIN1,KY)}.NE.NFS{K,J)) GO TO 9067
0189 D0 9068 KZI = 1,4

0190 1F (NPINTUIN1,KY).EQ.NFS{K1,KZ}) GO TO 9069
0191 9068 CONTINUE

0192 GO T0.9067

0193 9069 IF (MAPI(N1,KY).EQ,0) GO TO 9067

0194 IF (M.EQ.2} GO TO 9070

0195 DO 316 L = 14JX
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0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222

316

9070
317

9067
9066
9065
65
66

93

99
220
250
251

1y MOD 4 MATCHI DATE = 71312 16/54/25

IF{MAPTINL,KY).EQ.NONREC(I, L)) GO TO 9067
CONTINUE

JX = JX o+ ]

NONREC{I,JdX} = MAPI{NL,KY)

1FILP.GE.2) MWRITE(6+250) I, MAPI(N1,KY)
IF (JX.GT.20) GO 70 93 '

GO TO 9067

DO 317 L = 14KX .
TF{MAPI{N],KY),EQ.NONRECI124L)) GO TO 9067
CONTINUE

KX = KX + 1

NMNRECIT2  oKX) = MAPI(N]1,KY)

IFILP.GE.2) WRITE(6,4250) 12y MAPI{N1,KY)
IF {KX.GT,20) GO TO 93
CONT INUE

CONTINUE

CONT INUE

CONTINUE

CONT INUE

RETURN

WRITE(64220) 1

KFLAG = 1

RETURN
FORMAT(4SHOEXCEEDED 20 NON-RECURRING COSTS FOR VEHICLE,14)
FORMAT( IS, 16X,14)

FORMAT (8HLIVEHICLE, 10X, 15HDECISION NUMBER)

END

TOTAL MEMORY REQUIREMENTS 001984 BYTES

FB8B8~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

VARIABLE OPTIONS USED - SI2E=(126976,24576) DEFAULT OPTION(S) USED
1EW0000 NAME MOXO02MH(R)

TEW0461  IBCOM=

CONTROL SECTION

NAME ORIGIN

MATCHI 00
SAVDMP 1988
SAVE]L 2E48
SAV3 3E10
SAV4 47F8
SAVALL 7980

ENTRY ADURESS
TOTAL LENGTH

MODULE MAP

ENTRY

“ENGTH NAME LOCATION NAME LOCATION NAME LOCATION

1984
148BC
FCa
9t4
3188
3A1C

00
B3A0

*x24MOX0O2MH NOW REPLACED IN DATA SET

D-42

NAME



(17 0S/360 FORTRAN H - - DATE 71.312/18.06.54

COMPILER OPTIONS - NAME= MAIN,OPT=
ISN 0002 SUBROUTINE MATEI sOPT=02, LINECNT=44, SOURCE , BCO,NOL 1ST,NODECK + LOAD ;NOMAP  NUEDI T, 1D,
. C DETERMINE IF VARIOUS STAGE COMBINATIONS MAKE A F
}g: 3882 REAL ISP, ISPA,LENT EASIBLE VEHFCLE
00 INTEGER®2 FINISHoNSTGyNFML,NFMU,KODS,MAS,LABS LABF
v LABT,VEH,NYD
1 NMULT,NUNREC'lS.MAT'LVR'LETT.LYD.MlN.NVS-MRV,NRP:NVP.;DDE;' ’
2 IVEHA,NTRIP,NPLS,NRR ¢MR,KODEV

ESN 0005 COMMON/SAVALL/ZLCKySLOsNMyNEXDy NVyNUMDyMYRS,LZOPT(8) 4 NYD{46)MAT (46
1d,SUSTI46) 4DSU46) yLYD46) 3 YD(46),1S(102),LYRI252),LETT{250)
2 MIN{250),YRLM{250) ,VEH(4,60) yNONREC(120,20),NMULT{60,50) )
1SN 0006 ngt:f?:g?Vg;;UFlNlSH.NSTG'NCl'ILY.LABF(30)qLABS(#0)pLABI(AO)v
' (40) yKODS(40),STS(4
2 RPLM{50),MA$140,3), RXD(lér5gs 171STGL40) 1 VLR(50D  WPRES0D s
1SN 0DhOQ7 COMMOM/SVACAYY KNV, NUPT,KODEP(30) ,RPLO{40) 4 IVEHA(50) ,NTRIP(50)
1 N?LS(SO),NRR(SO),MR(SO).NVS(bO).MRV(bO)vNRP(bO).Bl(bO)’32(60)'
. 2 B3160),84(60),KODEVI60) yNYP({2,60),VM{2,60) ! '
ISH 0008 COMMON/SCRACHZIP o IV IGoNPAX12) yNEH{4) ,NST(41),THRT(41)+D1AM{4])
1 TSL!“l)oLﬁNT(4l)'HTFU(4l),HT!N(#I);!SP(#I).MZ(50).LZ(50)v )
2 WINT(3,60) KX oNXyWGHT(40) ,WF(4) yWT (&), ISPALS),
3 THUT(Q);PRT(60)yMpVDES'HPL'PR.Kl'lERR,DUM(6067)

[ ..
SN 0009 DATA P1.Ns,VREE,CLI/3.1 .
1SN 01010 MVI = NV & 1 k 41692,25573.,28.5/
Ish 0011 N0 34 1 = NV1e60 1
1SN 0012 VEH(1,1)=0
1SN 0013 DD 34 J=1,3
158 00Ll4 VEH{JE1,1}=0
158 001Y 34 WINT(J,1)=0.0
I5M 0016 NX = 0 a
150 0017 IMAX=0
CISK 0018 JMAX=0
154 0019 KMAX=0
15N 0020 LMAX=0 .
15H 0021 N0 35 1=1,NST
Ish 0022 IFINST(1),.EQ.0) GO T0 36
ISt 0024 33 WGHTLI)=WTFULTIEWTINC(T)
151 0025 IFINST(1).EQ.1) IMAX=1
15N 0027 FFINST(T1).EQ.2) JMAX=I
1SN 0029 IFINST{1).EQ.3) KMAX=1
15N 0031 IFINSTII).EQs4) LMAX=I
15M 0033 35 CONTINUE
1SN 0034 36 IFIIMAX.EQ.0) GO TO 600
ISN 0036 IF{JMAX.EQ.0) JMAX=]MAX
1SN 0038 IF(KMAX cEQ.0) KMAX=JMAX
ISN 0040 IFILMAX.EQ.0} LMAX=KMAX
1SN 0042 IM1=1MAXEL
15N 0043 JM1=JMAXEL
ISN 0044 PO 500 1=1,1MAX
SHUN4S Kl = 1
1SN 0046 WF{1)=WTFULT)
ISN 0047 WT(1)=WTIN(T)
1SN 0048 ISPAL1I=1ISP(I)
1SN 0049 THUT{ 1) =THRT(T)
1SN 0050 DO 400 J=IM1l,KMAX
ISH 0051 HINX=PI*(DIAM(I)GDIAM(J))*(SORT(!LENT(J))**ZS((D!AM(I)-DIAM(J))t
1 0.5)%%2)1)%5.0%0.5
1SN 0052 IF (THRT(1).LT.1.25(WGHT( T} EWGHTIJ)EWINX)) GO T0 400
SN D056 16 [THRT(L) .GT.3.5¢(WGHT{ 1) EWGHT LIV EWINX)) GO T0 400
1SH 0056 IF (DIAMIJ) .GT.1.2%01AM(1)) GO TO 400
15H 0058 IF (DIAMUI).GT.3.5%DIAM(J)) GO TO 400
ISN 0060 WF(2)=WTFULJ)
[SH 0061 WT(2)=WTINIJ)
ISN 0062 I[SPAL2)=1SP(J)
15W 0063 THUT(2)=THRT(J)
[SH 0064 M=0
SN 0065 PR=0.
ISN 0066 VDES=0.
1SN 0067 CALL PERFI(CLI,N,VREF)
154 0068 . 1F (IERR.NE,O) GO TO 60
1SN 0070 NX = NX & 1 -
ISN 0071 - KX = NV & NX
1SN 0072 NJ=J
ISN 0073 VEHU1,KX) =1
1SH 0074 VEH{2,KX)=J
ISN 0075 WINT{1oKX)=WINX
ISN 0076 PRT(KX)=WPL
c
ISN 0077 CALL MISMTI
[
ISN 0078 1F(KX.EQ.100) GO TO 60
ISN 0080 1FIKX.GE.60) GO TO 600
1SN 0082 60 DD 300 K=1M1,LMAX
ISN 0083 wlNV=Pl~(01AM(J)cDIAM(K))ttsoRT((LENT(x))ttZ&((DlAMgJ)—DlAM(K))
v v

1 %0.5)%%2))%5,0%0.5

D-43



ISN 0084 IF (THRTUJ) LT 0372 {WGHT(JIEWGHTIK)GWINY)) GO TO 300

1SN 0086 IF (THRT(J).GT.1.25% (WGHTIJ) EWGHT(K)EWINY)) GO TO 300
1SN 0088 1F (THRT(1).LT.1.2%(MGHTLTIEWGHT(J) EWGHTIK) EWINXEWINY)) GO TO 300
ISN 0090 IF (THRT(1).GT.3.0%(WGHTLI)EWGHT(J}EWGHT(K)EWINXEWINY)) GO TO 300
ISN 0092 IF (DIAMIK).GT.1l.2*DIAM{J)) GO TO 300
ISN 0094 IF (DIAM(J).GT.3.5%DIAMIK)) GO TO 300
ISN 0096 WE{3)=WTFU(K)
ISN 0097 WT(3)=WTINIK)
ISN 0098 1SPA(3)=1SPIK)
1SN 0099 © THUT(3)=THRT(K}
ISN 0100 M=1
1SN 0101 PR=0.
15N 0102 VDES=0.
1SN 0103 CALL PERFI{CLIyN,VREF)
ISN 0104 IF (IERR.NE.O) GO TO 70
154 0106 NX = NX & 1
15N 0107 KX = NV & NX
ISh 0108 VEHU1,KX) =1
15N 0109 VEH{2,KX)=J
1SN 0110 VEH{3,KX) =K
1SN 0111 WINT () KX) =W INX
1SN 0112 WINT(2,KX)=WINY
1SN 0113 PRTIKX)=WPL -
c
ISN 0114 CALL MISMTI
C
1SH 0115 IFIKX.E0.100) GO TO 69
1SN 0117 IF(KX.GE.60) GO TO 600
15N 0119 69 1F{K.GT.KMAX) GO TO 300
154 0121 70 DO 200 L=JMLsLMAX
1SN 0122 TF(L.EQ.NJ} GO TO 200
15N 0124 WINZ=PI#(DIAM(K)EDIAM{L))®( SORT(ULENT(L) ) ##2& ({DIAM{K)-DIAM(L))
1 #0.5)932))1%5,0%0,5
1SN 0125 IF{THRTIK) .LT.0,30% (WGHT(K) EWGHTIL)IEWINZ)) GO TO 200
1SN 0127 IFCTHRTIK) .GTo1.25% (WGHT (K} EWGHTIL)EWINZ) )} GO TO 200
1SN 0129 TF(THRT(J) o LT.0,32% (HGHT(J) EWGHT(K) EWGHT (L) EWINYEWINZ) ) GO TO 200
1SN 0131 IF(THRT(J) oGT+1.50% IWGHT( J) EWGHT (K)EWGHTIL) EWINYEWINZ)) GO TO 200
ISN 0133 TF(THRT(I) LT o 1420% (WGHT( 1) EWGHTLJ I EWGHT (K) EWGHT (L) EWINXEWINYEWINZ
, 1 1)) GO TO 200
ISN 0135 TF(THRT{ 1) +GT+3.00% (WGHT{ 1) EWGHT(J) EWGHTIK)IEWGHT (L) EWINXEWINYEWINZ
1 )) GO TO 200
ISN 0137 IF(DIAM{L).GT.1.28DIAM(K)) GO TO 200
ISN 0139 IF(DIAM(K) .GT.4.0*DIAM(L)) GO TO 200
1SN 0141 WEL4)=WTFUIL)
ISN 0142 WT{4)=WTIN(L)
ISN 0143 1SPAL4)=1ISPIL)
15N 0144 THUT{4) =THRTIL)
15H 0145 M=2
15SH 0146 PR=0.
1SN 0147 . VDES=0.
1SN 0148 CALL PERFILCLI,N,VREF)
15H 0149 1F( {ERR.NE.O)} GO TO 200
ISN 0151 NX = NX & 1
1SN 0152 KX = NV & NX
I5H 0153 VEH{1,KX) =1
ISN 0154 VEHI2,KX) =
1SN 0155 VEH(3,KX) =K
1SN 0156 VEH (4 ,KX) =L
1SN 0157 WINT{1,KX)=WINX
15H 0158 WINT(2,KX) =W INY
ISN 0159 WINT(3,KX)=WINZ
[SN 0160 PRT(KX)=WPL
c .
ISN 0161 ¢ CALL MISMTI
ISN 0162 IF(KX.EQ.100) GO TO 200
1SN 0166 IFIKX.GE.60) GO TO 600
ISM 0166 200 CONTINUE
1SN 0167 300 COMTINUE
ISN 0168 400 CONTINUE
ISN 0169 500 CONTINUE
ISN 0170 600 NV = NV £ NX
ISh 0171 RETURN
§5N- 0172 £ND

ssxsoe ENU OF COMPILATION #4542
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FBR-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTINNS USED —~ SU12E=1126976,24576) DEFAULT OPTION(S) USED
TEW0000 NAME MOXO02ME(R)
IEW0461 PERFI
TEW0461 SQRT
Iewna61 MISMTI

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME URIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
MAYEL 00 A68
SAVALL A68 3AlC
SAVEL 4488 FCa
LVACAV 5450 A48
SCRACH 5F98 6A60 .
LOCATIDN  REFERS TO SYMBNL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
140 SAVALL SAVALL K 144 SAVALL SAVALL
148 SAVE1 SAVE] 14C SVACAV SVACAV
150 SCRACH SCRACH 154 PERFI SUNRESOLVED
158 SORT SUNRE SOLVED 15C MISMTI $UNRESOLVED
EMTRY ADURESS 00
TOTAL LENGTH C9F8

882 XMOX02ME NOW REPLACED IN DATA SET

(nn 05/360 FORTRAN H ’ DATE T71.312/17.04.26
COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=44, SOURCE,BCD,NOLISTNODECK,LOAD+NOMAP,NDEDIT,1D,

ISN 0002 SUBROUTINE MEAN (P1,KSTATSIGS¢+5XSY)
C FROM MODAL VALUE AND X PERCENT TAIL VALUE, CALCULATE MEAN AND SIGMA-SQUARE
[

1SN 0003 KSTAT = 1

1SN 0004 P = 1.0 - Pl

1SN 0005 CALL NDTRI(P,Y4CyI1E)

1SN 0006 SIGS = =.5%Y & 5%SORTIY®Y & 4,0%ALOG(2,0%SX/SY ~ 1.0))

15N 0007 SIGS = SIGS*SIGS

ISN 0008 o SY = J5%SY*{EXP{1.5%SIGS) & 1.0)

ESN 0009 RETURN

ISN 0010 END

ta‘ttt END OF COMPILATION #*#%%ksx

D-L45



F88~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARTABLE OPTIUNS USED - SIZE=(126976+24576)

1EW0000 NAME MOXO0Z2EX(R)
1EW0461 NOTRI

JEWQ461 EXP

1EW046]1  SQRT

1EW0461 ALOG

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME

MEAN 00 23A

LOCATION REFERS TO SYMBOL IN CONTROL SECTION
Lo NDOTRI SUNRE SOLVED
D8 SORT SUNRESOLVED

ENTRY ADURESS 00

TOTAL LENGTH 240

s3xxMOX02EX

Tumn

1SN

ISN
ISN

ISN
1SN

ISN

1SN

1SN

1SN

* ISN
1SN
15N
SN
TSN
I5N
1SN
ISN
ISN
ISN
ISN
1SN
15K
1SN
ISN
1SN
1SN
15N

D-46

CUMPILER OPTIONS - NAME=z

0002

0003
0004

0005
0006

0007

0008

0009

0010

0011
0012
0013
0015
oole6
001l8
0020
0022
0024
0025
0026
0027
0029
0031
0032
0033
0034
0036

NOW REPLACED IN DATA SET

057360

FORTRAN H

SUBROUTINE MISMTI

LOCATION

CRDSS REFERENCE TABLE

NAME

LOCATION
D4

bC

DATE

LOCATION

NAME

REFERS TO SYMBOL

EXP
ALOG

T1.312/18.05.47

C OETERMINE PERFORMANCE OF NEW VEHICLE IN TERMS OF MISSION MODEL INPUT

20

30

1
2

2

REAL LENT,ISP,ISPA,NPERPD

INTEGER®*2 VEH NMULT ) NONREC)NYD, IS MAT,LYRyLETT,LYDyMIN,LTR)NVS,
MRV yNRP yNYP yKODEP ; IVEHA yNTRIP ¢NPLSyNRR y MR yKODEV, FINISHyNSTG,
NFML o NFMU,KODSyMAS 4 LABS, LABF,LABI

COMMON/SAVEL/ FINISHyNSTGyNCI,ILY,LABF{30),LABS{40),LABI{40),

RPLM{50),MAS{40,3}, RXD(12,50)

COMMUN/SVACAV/

1 NFML{40) yNFMU(40),KODS{40)¢STSL41),STG(40)VLRIS0)4WPRIS0),

KNV NOPT KODEP(30) ,RPLO(40) , IVEHA(S50)yNTRIP{50)

1 NPLS{50)yNRR{50)yMR{50)4NVS{60) 4MRV{60),NRP{60),B11(60)+82(60),

B3(60)4B4160) yKODEVI60) 4NYP(2,60),VM(2,60)

COMMON/SAV3/GRO,GUESSs LP yNSOLyMSOL 4 NP4 MOS yNMIS,NSPR,NPERPD (301},
PAD(30) yLTR(50) 4 PLR(50)RDIST(56,4)4ALPI{4,60)

2
1

COMMON/SAVALL /LCKySLOyNMyNEXD, NV, NUMD, MYRS,LZOPT(8) yNYD(46) yMAT (46

11,SUSTI46),05(46) 4LYD146),YD(46),1S1102),LYR(252),LETT(250),
2 MIN(250),YRLM(250) yVEH(4,60) yNONREC{ 120,420} ,NMULT(60,50)
COMMON/SCRACH/ TP 4 IV, IGyNPAX(2) 4NEH{4) yNST(41),THRT(41) ,D1AMI41),
TSLIG) )y LENT(41) ,WTFU{41) 4WTIN(4])),15P(4]1),M2(50),LZ(50),
WINT(3460) ) KXyNXyWCHT140) oWF(4) 4WT(4),ISPA(G),
THUT(4) 4PRT(60) yMy VOES yWPLyPRy K1y TERRsDUM( 6067)

1
2
3

DATA VREF,CLY/25573.,28.5/
CFl=0.

KNS = 1 :

IFINV.EO.0) GO TO 101

DO 100 MJY=1,NV

TFUVEH(1,KX).NE.VEH(1,MJ}) GO TO 100
IF(VEH(2,KX).NE.VEHI 2,MJ)) GO TO 100
1F(VEH{3,KX) LNE,VEH(3,MJ)) GO TD 20
IF(VFH{4,KX) NE.VEH{ 4yMJ)) GO YO 30
KX = 100 :

NX = NX = 1

RETURN

IFIVEH(3,MJ).NE.C) GO TO 100
IF(KNS.EQ.3) GO TO 100

CF1 = EXP(BLIMJI)

KNS = 2

G0 T0 100

IF(VEH(4,MJ) .NE.O) GO TO 100

CF1 = EXP(BL{MJ))

LOCATIDN

DEFAULT OPTION(S) USED

NAME

IN CONTROL SECTION

$SUNRESOLVED
SUNRESOLVED

MAIN.OPT’OZ.LINECNT!%Q.SOURCE.BCD,NOLlSTyNUDECKvLOAD'NOMFP.NOED]T'IDQ



ISN 0037 KNS = 3

I1Sh 0038 100 CONTINUE

ISN 0039 101 GO TO (200,300,400), KNS

1SN 0060 200 M=0

I1SH 0061 N=2

ISN 0042 TFIVEH{34KX).NE,O) N=3

ISH 0044 IF{VEH({4,KX).NE.O) N=4

1SN 0046 60 YO 500

ISN 0na7 300 N=2

1SN 0048 M=1

ISN 0049 IF(VEH({4,KX) NE.O) Ma2

1SN 0051 GO TO 500

ISN 0052 400 N=3

1SH 0053 M=1

ISH 005¢ 500 K1=VEH{1,KX)

15M 0055 DO S0 T=1,6

[SH UNs6 IF(VER(TKX),EQ.0) GO TO 502
158 0058 K=VEH(T 4 KX}

ISM 0059 WELT)=WTFULK)

ISN 0060 WT(I)=WTIN(K)

ISN 0061 ISPALI)=ISPIK)

1SN 0062 THUTU ) =THRT(K)

1SN 0063 501 CONTINUE

ISN 0064 502 DO 503 I=1,NMIS

ISH 0065 LZt1) = 0

I15M 0066 PR=CF1

1SN 0067 . VOES=VLRII) :
15H 0068 - CALL PERFI(CLI N,VREF) :
1SN 0069 TF(WPL.GT.WPR{I).AND.IERR.EQ.O0) L2(]) = 1}
1SN un71 503 CONTINUE

ISN 0072 CALL PACK(LZoVMIL14KX)y,NMIS,1}
15 0073 RETURN

15N 0074 END

stasss END OF COMPILATION ##ssss

F8B-LEVFL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL,
VARIABLE OPTIONS USED ~ SIZE=(126976,24576) DEFAULT OPTION(S) USED
1€W0000 NAME MOXO0ZMI(R)
1E40461 PACK
JEWO461 PERFI
JEWQWb] EXP

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
HAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME

MISMTE 00 466

SAVE]L 468 FCa4

SVACAV 1430 B48

SAvV3 1F78 980

SAVALL 28F8 3a1C

SCRACH 6318 6A60

LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION
108 SAVEL SAVEL 10C SVACAV SVACAV
110 SAV3 SAV3 o 114 SAVALL SAVALL
118 SAVALL SAVALL ’ 11C SCRACH SCRACH
120 PACK SUNRESOLVED 124 PERF] SUNRESOLVED
128 EXP SUNRESOLVED : 98 SCRACH SCRACH
AO SAV3 SAV3

EHTRY ADURESS 00

TUTAL LENGTH cn78

oo s sMIAO2MT NOW REPLACED IM DATA SET
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amn . 05/360 FORTRAN H DATE

71.312/17.05.21 ;
COMPILER OPTIONS — NAME=  MAIN,OPT=02,L INECNT =44 R
1SN 0002 T [ aIN, 0P v + SOURCE yBCDyNOL IST yNODECK +L.OAD ,NOMAP , NOEDI T, 1D,
C
€ THIS SUBRDUTINE COMPUTES Y = P{X) = PROB THAT THE RANDOM VARIABLE U,
€ DISTRIBUTED NORMALLY(O,1) IS LESS THAN DR EQUAL TO X,s F{X) - THE
C ORDINATE OF THE NORMAL DENSITY AT X, IS ALSO COMPUTED.
€ DESCRIPTINN OF PARAMETERS X - = INPUT SCALAR FOR WHICH
C P - - OUTPUT PROBABILITY, D - - QUTPUT DENSITY CH PIX) 1S compuTED
C METHUD - - BASED ON APPROX IN C. HASTINGS, APPROXIMATION FOR DIGITAL
€ COMPUTERS, PRINCETON UNIV. PRESS, PRINCEYON, N.J., 1955, SEE EQN. 26.2.17,
g HANDBOOK OF MATHEMATICAL FUNCTIONS, ABRAMOWITZ AND STEGUN, DOVER PUBL.s INC.
ISN 0003 AX = ABS{X) '
1SN 0004 T = 1.0/1{1.0 & +23164)9%4X)
ISN 0005 D = 0.3989423%EXP(=X*¥X/2.0)
1SN 0006 P = 1.0 = D*T#{{{(1.330274%T - 1,821256)¢T £1.781478)4T
*  -0.3565638)%T & .03193815)
ISN 0007 IF(X) 142,2
ISN 0008 1P =1.0-p
ISN 0009 2 RETURN
ISN 0010 END

s83%%¢ END OF COMPILATION **2ssx

FB88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL I
VARIABLE OPTIONS USED ~ SIZE=(126976424576) DEFAULT OPTION(S) USED /

1EW0000 NAME MOXO2NRI{R)

1EWO0461 EXP

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN W& ENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
NDTR 00 10C
LOCATIUN REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTRUL SECTION
cs EXP SUNRESOLVED
ENTRY ADODRESS 00
TOTAL LENGTH 1E0

s523M0X02NR NOW REPLACED IN DATA SET

D-48



mnn 05/360 FORTRAN H ' ' DATE 71.312/17.04.53

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=44, SOURCE ,8CD,NOLIST NODECK yLOAD,NOMAP,NOEDIT, 10,
1SN 0002 SUBROUTINE NDYRI(P,X,C,IE)

C
C COMPUTES X = P®*{-1)(Y), THE ARGUMENY X SUCH THAT Y = P{X) =
c THE PROB THAT THE RANDOM VARIABLE U, DISTRIBUTED NORMALLY(O,1}, IS
c LESS THAN OR EQUAL TO X. F(X), THE ORDINATE O F THE NORMAL DENSITY,AT X,
c 1S ALSD COMPUTED
c
C P - INPUT PROBABILITY
C X - OUTPUT ARGUMENT SUCH THAT P = Y = THE PROB THAT U, THE RANDOM
c VARIABLE, IS LESS THAN OR EQUAL TO X
C C - QOUTPUT DENSITY, F(X)
C IER - OUTPUT ERROR CODE
c MAXIMUM ERROR IS 0,00045
c
ISN 0003 1€
ISN 0004 x = .999995514
ISN 0005 C= X
1SN 0006 IF (P) 14652
1SN 0007 1 IE = -1 :
ISN 0008 RETURN
15N 0009 2 IF (P=1.0) 7,5,1
ISH 0010 4 X = -,999999ELT4
ISN 001} 5C = 0.0
1SN 0012 RETURN
c
1SN 0013 7¢c=rp
TSN 0014 IFEC - 0,5) 9,9,8
15N 001% 8C=1.0-¢
ISN 0016 9 T2 = ALOGE1.0/(C%C))
1SN 0017 T = SQRTIT2)
1SN 0018 X = T-12.51551760,802853+T60,010328%72) /(1.061.632788%T¢
1 0.189269%T2 & 0.001308%T*T2)
ISN 0019 IF(P-0.5) 10,10,11
ISN 0020 10 X = =X
ISN 0021 11 C = 0.3989423%EXP(-X%X/2.0)
1SN 0022 RETURN
ISN 0023 END

sooexs ENU OF COMPILATION #s%xsex

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED ~ SIZE=(126976,24576) DEFAULT OPTION(S) USED
1EWQ000 NAME MOXO02NI(R)
1EW0N461 EXP
IEW046)  SORT
1EWG461 ALUG

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY

NAME URIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
NOTRIT 00 246
LOCATION REFERS TO SYMBOL [IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
EOQ EXP SUNRESOLVED €4 SQRT SUNRE SOLVED
E8 ALOG SUNRESOLVED
ENTRY ADODRESS . 00
TOTAL LENGTH 2A8

22 2MX02N] NOW REPLACED IN DATA SET
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(17}
ISN

ISN
15K
ISN
ISN

ISN

ISN

ISN

ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
15N
ISN

ISN
1SN
15N
1SN
1SN
1SN
ISN

1SN
ISN
ISN
1SN
TSN

1SN
1SN
ISN
ISN
15N
1SN

ISN
ISN

ISN

LokXER

D-50

0002

0003
0004
0005
0006

0007

0008

0009

o0l0

Ooff

0012

0013
0nl4
0015
onle
0017
0ols
0020

0022
0024
0025
0026
0027
0028

0029

0030
0031
0032
0033
0035

0037

0039
0040
0041
0042

0043

0044
0045

0046

0s/

c
[

360 FORTRAN H DATE 71.312/17.12.46

COMPILER OPTIONS -~ NAME= MAINyOPT=02, LINECNT=44, SOURCE ,BCD,NOL IST,NODECK » LOAD yNOMAP, NOEDIT, 1D,

SUBRUUTINE OUTPTI
#a%  PRINT UUT BEST ASSIGNMENT =4s

DOUBLE PRECISION NAME

REAL NPERPD,LEVEL

LOGICAL EXT,ACCL

INTEGER®2  YDPL yNSYRyNSFX  NRFX NYRSST NSTRFX,NPROG+KPRDG KODE »
1 NYRSFXyKODEMyKODESP+FINISHyNSTG,NFML {NFMU, KODS ,MAS LABS ¢ LABF,
2 LABToVEHyNMULT ¢NONRECyNYD 9 IS¢MAT 4 LYRHLETT,LYD,MIN,LTR

COMMUN/SAVEL/ FINISHyNSTGyNCIoILY,LABF{30),LABS{40),LABI{40),
1 NFMLI40D) yNFMUL40),KODS(40) 4STS(41),STGL40), VLR{50) yWPR(50),
2 RPLMI50),MAS(40,3), RXD(12,50}
COMMUON/SAV2/EXT ¢ ACCL yKNSTG o KNFAM,KNC ] s KNP KNMIS, JFLAGTREF 4NCSTR,
1 PMAX,PMIN,ISTRTyIFIN,MAXITR,MITR,KODESP{6),TITLE(10),LEVEL{20),
2 CNTRVL{20),FIXED(20) yKODEM{S0) yNSYR{50) 4NSFX{50) yNAME(56),
3 YUPL{S6),NRFX{50) yNYRSST(B4) yNSTREX{B4) NYRSFX(84),5US{84),C(84)
4y R(B4), S(B4),CS(90),NPROG(90)KPROGI90), KODE(90)
COMMUN/SAV3/GRO,GUESS 4 LP yNSOL yMSOL 4NP,MOSNMISNSPR,NPERPD(30),
1 PAD(30),LTR(50)4yPLR{S0) yRDISTE56,4) jALPI(4,60) . .
COMMON/SAVALL/LCKySLOYNMyNEXD NV ,NUMD,MYRS, LZOPT(8) yNYD{ 46) sMAT (46
119SUSTL46)4DSL46) yLYDI46)yYD(46)41S1102),LYR(252),LETT(250),
2 MINU250),YRLM{250) s VEH{ 4,60) ,NONREC(120,20) 4NMULT (60,50}

DATA ETR/1HE/
DATA WTR/1HW/

WRITE (6,4010)

DD 805 J=1,NM

L=LETT(Y)

K=LYR(J)

M=1899LILYEK

IF(YRLM{J}.GT..001) GO TO 804 -
TFOLETT(U-1) oNEJL) WRITE(69206) NAME(L )4 VLRIL) yWPR{L)sRPLM({L) M,y
1 YRLM{J)

IFILETT{J=-1).EQeL) WRITE(642061) MyYRLM(J)
GO TO 805
804 1 = MIN(J)

TA=VEH(1,1)

18=VEH{2,1)

IC=VEH(3,1)}

ID=VEH(4,1)

X = NMULTII,L)
X = YRLM(J)#X
TR = ETR
IF(LTR{L).EQ.2) TR = WIR
TF(LETT(J~1)eNESL) WRITE(64202)NAME(L ), VLRIL) WPR{L)RPLMIL) M,
1 XoSTGUIA)4STGUIB)»STGUIC),STGLID),TR
TFILETT(U~1).EQ.L) WRITE(692021) MyX, STG(TA) 4STG(IB),
17 STGUIC)»STG(ID),TR
*805 CONTINUE
RETURN
202 FORMAT {1X9A646X9F10.044XyF10.09F10.,095Xy14,4XyF5.249X95(A%41X))
206 FORMAT (1XyAb696XsF10.,0449X+F10,0, F10.0,5X914,4XsF5.249Xs
1 32HNO LAUNCH VEHICLE CAN ACCOMPLISH)
2021 FORMAT (52Xs1444X4F5.2+9X45(A4,41X))
2061 FORMAT (52X41444X+F5.249Xs32HNO LAUNCH VEHICLE CAN ACCOMPLISH)
4010 FORMAT{BHOMISSION,4Xy 14HCHARACTERISTIC,4Xy THPAYLOAD 14Xy 6HRETURNy
1 4%y 6HLAUNCH 14X ¢ 6HNUMBER ¢ 10Xy THOPT JMUM 48X, 6HLAUNCHZTH TITLE 14Xy
2 16HVELOCITY(FT/SEC) 14X sSHILBS) y4X,THPAYLOAD,5X,4HYEAR y3Xy 11HOF LA
3UNLCHES 94X 9 14HLAUNCH VEHICLE,5X,4HSITE//)
END '

END OF COMPILATIUN #agsex



FBB-LEVEL LINKAGE EDITOR OPYIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIUNS USED - SIZE=(126976,24576)

NAME MOX0201(R)
I1BCOM=

1EW0000
IEWQ461

CROSS REFERENCE TABLE

COMTROL SECTION ENTRY
NAME ORIGIN - LENGTH NAME  LODCATION NAME  LOCATION NAME

OUTPTI 00 58C

SAVEL 590 FCa

SAV2 1558 “ FEO

SAV3 2538 980

SAVALL 2688 3A1C

LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL
270 SAVF1L SAVEL 274 savz
218 SAV3 SAV3 27¢ SAVALL
280 SAVALL SAVALL 284 IBCOM=

ENTRY ADDLRESS [414]

TOTAL LENGTH 6808

##¢2M0X0201  NOW REPLACED IN DATA SET
SYMBOL TYPE 10 ADDR LENGTH LD ID
PACK sD 01 000000 O0COES

UNPACK LD 000052 ol
1TEM Lo 000096 o1

EXTERNAL SYMBOL DICTIONARY

DEFAULT OPTION(S) USED

LOCATION NAME

IN CONTROL SECTION

SAV2
SAVALL
SUNRE SOLVED



tOC UBJECT CODE ADDR1 ADDR2 STMT

1

2

3

4

5

6

7

8

000000 : 9
000000 10
000000 9027 0DOI1C 0001C 11
000004 9825 1000 00000 12
C0N008 5844 0000 00000 13
00000C 5875 0000 00000 14
000010 4270 FO29 00029 15
0000ls 1367 - 16
000016 0670 17
000018 1811 18
OBO01A 4150 0020 00020 19
00001E 5013 0000 00000 20
000022 5802. 0000 00000 21
0G00e6 BCUO 0000 00000 22
H0N02A 1R00 23
000620 8DUO 5000 00000 24
GOGO30 603 0000 00000 25
000034 5003. 0000 00000 26
000038 4122 0004 00004 27
000N3C 4640 FO46 00046 28
0Nons0 9827 LOIC 0001C 29
000044 OTFE 30
000046 8656 FO22 00022 31
00004A 4133 0004 00004 32
QUOO04E 47F0 FOlA 00014 33

LOC OBJECY CODE ADDR1 ADDR2 STMT
35

36

37

38

39

40

41

42

000n0s2 43
000052 9027 001C 0001C 44
000056 9825 1000 00000 45
0000SA 5844 0000 00000 46
00005E 5875 0000 00000 47
0OG0OKR2 4270 FO25 00077 48
000066 1367 49
000068 0670 - ‘ 50
00006A 4150 0020 00020 51
G0006E 58130000 n0000 52
000072 1800 ’ 53
000BT4 8LOO 0000 00000 54
000078 5002 0000 00000 55
00007C 4122 0004 00004 56
00OOBO 4640 FO38 0008A 57
000084 9827 LOIC 0001C 58
000088 NTFE 59
00008A 8656 FO20 00072 60
00008E 64133 0004 00004 61
000092 47F0 FU18 0006A 62

D-52

SOURCE STATEMENT

- 2K 3 BE AL 3N

ACK

WORD

Loop
SHIFT

NEXT

SUBROUTINE

CSECT
USING
STM
LM

STC
LCR
BCTR
SR
LA

SRDL
SR
SLnL

ST
LA
BCT
LM
BR
BXH
LA

PACK { L,

FOLFEB

My, Iy N

THIS ROUTINE PACKS I WORDS IN THE L ARRAY TO THE

ARRAY M,

DATA ITEMS L ARE TRUNCATED ON THE LEFT

AND ONLY THE N LOW ORDER BITS ARE RETAINED,
PACKED DATA IN M IS LEFT JUSTIFIED WITH 32/N ITEMS

PER WORD.

*,15
297428013}
24540(1)
4,0(4)
T,015)
T+SHIFT+3
6,7

740

1,1

5432
1,0(3)
0,012)
0,0

0,0
0,0(5)
0,0(3)
0,0(3)
2,412)
4yNEXT
297,20(13)
14
516,L00P
3,403}
WORD

USE REG 15 FOR BASE

SAVE REGS

LOAD ADDRESSES OF ARGUMENTS

1 TO REG 4 ~ NO. OF ITEMS TO RE PACKED
N TO REG 7 - NO. OF BITS/ITEM
MODIFY SHIFT INST WITH NO. OF BITS
NO. OF BITS SHIFT FOR DECREMENT
N-1 FOR CUMPARAND

ZERD REG 1

LOAD A 32 TO REG 5 FOR COUNT

ZERD STORAGE AREA

LOAD DATA TO REG O

SHIFT DATA TO REG 1

TRUNCATE ON LEFT FOR MOD 22%N
SHIFT BACK T0O PROPER POSITION

OR PACKED WORD TO REG 0O

STORE BACK TO PACKED AREA
INCREMENT DATA ADORESS

COUNT DOWN (N NO. OF ITEMS

RESTURE RFGS

RETURN

BRANCH BACK IF SPACE LEFTY
OTHERWISE INCREMENT STORAGE ADDRESS
AND CONTINUE

SOURCE STATEMENT

* 4 3 # s

UNPACK

DATA

BACK
LEFY

MORE

SUBROUT INE

ENTRY
USING
STM
LM

STC
LCR
BCTR
LA

SR
SLOL
ST
LA
BCY
LM
BR
BXH
LA

UNPACK ( Ly My I,

FOL1FEB

N )

THIS ROUTINE UNPACKS I WORDS OF DATA FROM THE M

ARRAY TO THE L ARRAY.

WORDS IN L ARE ZEROED. AND N

BITS ARE PLACED RIGHT JUSTIFIED FROM THE PACKED

ARRAY M,

UNPACK
*,15
2¢7,28(13)
2:5,0(1)
4,0(4)
7,0(5)
ToLEFT+3
6,7

740

5932
1,0(3)
04,0

040
0,0(2)
24402)
4,MORE
247428113)
14
596yBACK
3,403
DATA

USE REG 15 FOR BASE

SAVE REGS

LOAD ADDRESSES OF ARGUMENTS

1 TO REG 4 ~ NO. OF ITEMS TO BE PACKED
N TO REG 7 - ND. OF BITS/ITEM
MODIFY SHIFT INST WITH NO. OF BITS
NO. OF BITS SHIFT FUR DECREMENT
N-1 FOR CDMPARAND

LOAD A 32 TO REG 5 FOR COUNT

LOAD PACKED DATA TO REG 1)

ZERQ REG O

SHIFT N BITS TO REG ©

STORE IN L

INCREMENT STORAGE ADDRESS

COUNT DOWN ON NO. OF ITEMS

RESTORE REGS

RETURN

BRANCH BACK IF MORE DATA

OTHERWISE INCREMENT DATA ADDRESS
AND CONTINUE



Loc

000096
000096
0000%A
00009E
0000A2
0000AS
0000A8
0000AC
000080
000084
00nuBe
0000BA
0000LE
0000C0
0un0Ca
0GLocCs
00n0ce
000OCE
000002
000006
0000NA
0000VLE
0000E2
0000E4S

SYMAOL

BACK
DATA
ITEM
LEFT
Lone
MURE
EXT
PACK
SHIFT
TEMP
UHPACK
WORD

OBJECT CODE

9025
9824
5833
0630
4100
8E0O
5004
5010
1803
8E0VO
5000
1851
8850
8EQO
5C04
1831
5815
8910
Y844
8000
9825
O7FE

voiC
1000
0000

0020
0020
0000
FO4E

0020
FO4E

0002
0020
0000

2000
3000
0000
4000
0ol1C

LEN VALUE

00002 000072
00004 00006A
00004 000096
00004 00DOT74
00004 000022
00004 000084
00004 000046
00001 000000
00004 000026
00004 0000E4
00004 000052
00004 00001A

Ni) STATEMENTS FLAGGED
120 PRINTED LINES

ADDR1 ADDR2

DEFN

0053
0051
0071
0054
0021
0060
0031
0009
0022
0093
0044
0019

SOURCE STATEMENT

STMT
646 %
65 *
66 *
67 ¢
68 =
69
70
0001C 71 ITEM
00000 72
00000 73
14
00020 75
00020 76
00000 77
000E4 78
79
00020 80
000E4 81
82
00002 83
00020 84
00000 85
86
00000 87
00000 88
00000 89
00000 90
0001C 91
92
93 TEMP
94
REFERENCES
0060
0062
0069
0048
0031
0057
0028
0015
0078 0081
0042
0033

IN TH1S ASSEMBLY

FUNCTIUN

DS
END

ITEM ( M,

FOLFEB

Iy N1 *

THIS ROUTINE RETRIEVES THE | TH ITEM FROM THE PACKED

ARRAY M,

1TEM
*,15
245,28(13)
294,011}
3,0(3)
3,0
0,32
0,32
0,0(4)
1,TEMP
0,3

0,32

0, TEMP
Syl

542

0,32
0,0(4)
3,1
1,0t(5,2)
1,0(3)
4,0(4)
0,0(4)
295,28113)
14

F

CROSS-REFERENCE

FB88-LEVEL LINKAGE EDITOR OPTIUNS SPECIFIED LIST,NCAL

1EW 0000

VARIABLE OPTIONS USED - SIZE=1126976,24576)

¥ 22MOX0O1PK

NAME MOXO1PK(R)
"NOW REPLACED

IN DATA SET

SAVE REGS '

LOAD ADDRESSES OF ARGS TO REGS 2,3,4,
LOAD I TO REG 3

SUBTRACT 1 FOR I-1

LOAD A 32 TO REG O

SHIFT TO REG 1

DIVIDE BY N

NO. OF ITEMS/WORD

I-1 YO REG O

SHIFT TO REG 1

DIVIDE [-) BY NQ. ITEMS/WORD
SAVE IN REG 5 TO INDEX ARRAY M
MULTIPLY BY 4

REMAINDER TO REG 1

MULTIPLY BY N

LOAD TO REG 3 TO INDEX SHIFT
LOAD DATA FROM M ARRAY

LEFT ADJUST PROPER ITEM

LOAD N TO REG 4

SHIFT N BITS TO REG O
RESTORE REGS

RETURN



FORTRAN IV G LEVEL 1, MOD 4 POCSTI DATE = 71312 18/09/23

0001 SUBROUTINE PDCSTI
C DETERMINE IF MORE THAN UNE PAD NEEDED AT EACH COMPLEX AND IF PREVIOUSLY
[ ~ UNCONSIDERED COSTS ARE TO BE ADDED TO TOTAL COST FOUND IN ALGORITHM

[+
0002 REAL NPERPDyNPUSED
0003 INTEGER#2 KOUT oLTRyVEHyNMULT, NONREC yNYD 4 ISoMAT,LYRLETT,LYD,MIN,
1 NVEH,MATCH,JFyJLINADDyNXyMINOPT yMORE,NPSTGNPADNPFAMyNFS,
2 NPINTLsNPINTU,MAPS,MAPF MAPIyNINTYR,NTGYTR,MAF ,MAICFINISH,NSTG,
ALABF,LABSsLABI#NFML 4 NFMU,KODS s MAS

c
0004 COMMON/SAVEL/ FINISH,NSTG,NC1,1LY,LABF{30),LABS(40),LABIL40),
1L NFML{40) ¢NFMU(40) 4KODS140),STS(41),STG(40),VLR(50)+WPR{50),
2 PRPLM{50),MAS(460,43), RXD(12,50)
0005 COMMUN/SAV3/GROyGUESS ¢ LP o NSOL ¢MSOL NP ,MOS y NMIS,NSPRyNPERPD(30),
1 PAD{30),LTRI50)4PLRIS0) yRDIST{56,4),ALPI{4,60)
0006 COMMON/SAV4/  MAF{30,3), MAIC(40,3),

» NPAD(Z.bO).NPFAM(30.5) +NPINTL(30,5),NPINTU(30,5),
1 NFS(éOpél'NPSTG(30,10).MAPS(BO;IO):MAPF(30'10),MAPI(30,10).
2 PFAMD{(30+542)yPFAMS(30,542),PINTS(30,5,2),PSTGD(30410,2),
3 PSTGS{30,10,2)
0007 COMMON/SAVALL/LCKySLOYNMyNEXD, NV NUMD,MYRS yLZOPT(8) 4NYD(46) yMAT (46
1)y SUST(46),DS046),LYD(46),YD(46),15(102),LYR(252)4LETT({250),
2 MINI250),YRLM(250) yVEHU4,60) ,NONREC{120,20),NMULT (60,50}

00n8 COMMON/TEMP/YNME 2,250y TFLAG KT NEXT,LOUT, SAVS(40) KOUT{40),
1  NINTYR(40,20) +NTGYTR(40,20,2),RECUR(60,20,2)
0009 COMMUN/SCRACH/EXTRA ¢y NADDyNXy MORE(10) 4 2KP, WKPyNXKP,LZKP(5) yDUME(11)

By, A24,L2146),M(500),W2(500),

1 105(500),HR(499D'Z(500)yCOST(ZyZSO)'MINOPT(266.9).NDDE(5'500)'
2 NPOS,SIGSOU9),ETC(9),

4 JFU20),4L120),MATCH{ 20) yNPUSED(20) 4NVEHI20,6)

c
0010 IF(MOS.FO.1.0R.MOS.EQ.3) GO TO 362
0011 NOT = 0
€ MORE = NUMBER OF NODE WHICH HAS BEEN CONSIDERED AS OPT. SOLN.
0012 502 DO 355 | = 1,10
0013 IF {MORE(11.EQ.NX) GO TO 360
014 IF(MURE(1).NE.O) GO TO 355
0015 MORE(T) = NX
0016 NTEM = NPOS + 1
0017 IFILP.GT.0) WRITE(64404) NTEMNX,W(NX), TDS{NX),Z(NX}
on18 GO TO 356
0019 355 CONTINUE
0020 357 WRITE {64358)
0021 GUESS = 0.0
0022 RETURN
0023 325 WRITE(64401) NX,PAD(I},J
0024 ZINX) = 20.0E30
0025 RETURN
0026 360 DO 361 J = 1,9
0027 - IFIMORE{J) EQ.0) GO TO 354
0u28 361 MORE(J) = MORE(J+1)
0029 MORE(10) = 0
0030 354 IF (NADD.GE.1.0R.(LCK,EQ.1.AND,IFLAG.EQ.0)) GO TO 359
0031 NEXD = 0
0032 IF(NOT.EQ.1) GO TO 500
0033 362 NOT = 1
- 0034 356 EXTRA = 0.0
Q035 IFINP,EQ,0) GO TO 1
0036 D0 320 1 = 1,NP
0037 DO 322 K = 1,MYRS
0038 NPUSEDIK) = 0.0
0039 00 322 J = 146
0040 322 NVEHIK,J) = O
€ COUUNT NUMBER OF LAUNCHES REQUIRED PER PAD PER YEAR
0041 DO 321 J = 1,NM
0042 TF(YRLMIJ).LT..001) GO TO 321
0043 Kl= MIN{J)
0044 JA = LETT(J)
0045 L = LTR(JA)
0046 IF (NPADIL,K1).NE.1} GO TO 321
0047 M = LYR(J)
0048 X = NMULT(K14JA)
0049 X = YRLM{J)&X
0050 NPUSEN(M) = NPUSEDIM} + X
0051 D0 323 ME = 1,6
0052 IFINVEH{M,ME).EQ.K1) GO TO 321
0053 IF (NVEH(M,ME).NE.O) GO TO 323
0054 NVEH(M,ME) = K1
0055 G0 Y0 321
0056 323 CONTINUE
0057 321 CONTINUE
C SEE IF SECOND PAD IS REQUIRED AT ANY FACILITY
0058 00 331 J = 1,20
0059 331 MATCH(J) = 0
0060 D0 324 J = 1,MYRS
0061 IF (NPUSED{J).GT.2.0*NPERPDI(I)) GO TO 325

D-5k



FORTRAN IV G LEVEL 1, MUD 4 PDCSTIL DATE = 71312

0062
0063
0064
0065
[VIFY2Y .Y
0067
0068
00h9
Lwuto0
ontTl
0072
0073
0074
0675
0076
0077
0078
009
00RO
0081
0non2
0083
0084
0nngs
HBHHG
OORT
oo8s
0089
0090
0091
0092
0093
0094
0095
0096
o097
0098
0099
o100
olo1
0102
0103
0104

0105
0106
0107
0l08
0109
oll10
0111
0112
0113
0l14
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
nlal
0142

0143
0144
0145
0l46

c

333

330
328
327
326
329

346
347

349
350

348
345
344
343
342
324

IF (NPUSED(J).LE.NPERPDII)) GO TO 324
DO 326 K = 1,10

IF {NPSTG{I,K}.EQ,0) GO TO 329

IF (PSTGD(IyKs2) + PSTGS(1,K42),LT,,001) GO TO 326
DO 327 L = 1,6

IF INVEHIJsL).EQ.0) GO TO 326

LA = NVEH(J,L)

DO 328 LB = 1,4

TF(VEH(LB,LA).EQ.0) GO TO 327

IF (VEH(LByLA) NE.NPSTGI1,K)) GO TO 328
D0 330 wC = 1,20

IF {MATCH(LC).EQ.O0) GO TO 332

IF (MATCH(LC).EQ.K)} GO TO 333

6N TO 330

MATCHILC) = K

JFILCY = 9

Jreg) = 4

G 10 326

COMT INUE

CUNTINUE

CONT INUE

CONTYINUE

DN 334 K = 1,5

IF (NPFAM(I,K).EN.0) GO TO 335

I (PFAMDUT K 2) + PFAMSUT,K,2).LT,.001) GO TO 334
DN 336 L = 146

1F {NVEH(J,L).EQ.0) GO TO 334

LA = NVEH(J,L)

0O 337 L8 = 1,4

IF {VEH(LB,LA).EQ.0) GO TO 336

LD = VEH(LByLA)

DO 338 LC = 1,4

TF (NFS{LD,LC).EQ.0) GO TO 337

IF (NFSULOyLC).NE.NPFAM{]1,K)) GO TO 338
K1l = ~K

D0} 339 LE = 1,20

IF (MATCH(LE).EQ.0) GO TO 340

JF (MATCH(LE).EQ.K1) GO TO 341

60 70 339

MATCHILE) = K1

JEILE) = )

JLILE) =

GO TO 334

CUNT INUE
CONTINUE

CONT INUE

CONTINUE

CONT INUE

D0 342 K = 1,5

IF (NPINTL{1+K).EQ.0) GO TQ 324

IF (PINTS(1,Ky2).LT..001) GO TO 342
DO 343 L = 1,6

IF (NVEH(J,L}.EQ.0) GO TO 342

LA = NVEHIJ,L}

U0 346 LR = 1,3

IF (VEH{LB+1,LA).EQ.0) GO TO 343

LC = VEH(LB,LA)

D0 345 LD = 1,6

IF (NFS(LC,LD).EQ.0) GO TO 344

IF (NFS{LC,LD).NE.NPINTLII,K}) GO TO 345
LE = VEH(LB+1,LA)

DO 346 LF = 1,4

IF (NFS{LE,LF).EQ.0) GO TO 345

IF (NFS{LEJLF).EQ.NPINTU(T,K)) GO TO 347
CONTINUE

GO TO 345

Kl = =100 - K

00 348 LG = 1,20

IF (MATCH(LG).EQ.0) GO TO 349

IF (MATCHILG).EQ.K1) GO TO 350

GO TU 348

MATCHILG) = K1

JE(LG) =

JLILGY =

G0 TO 342

CONT ENUE

CONTINUE

CONT INUE

CONT INUE

CONT INUE

CONT INUE
ADD EXTRA PAD COSTS ASSOCIATED WITH THIS SOLUTION
00 351 J = 1,20

IF (MATCH(J).EQ.0) GO TO 320

IF (MATCH(J).LT.-100) GO TO 352

IF (MATCH{J).LT.0) GO TO 353

18/09/23
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FORTRAN IV G LEVEL 1y MOD 4 PDCSTI DATE = 71312 18/09/23

0147 K = MATCH(J)
0148 EXTRA = EXTRA + PSTGD(1,Ky2) + PSTGS(1,Ky2) # FLOAT {JLUJ)=JF(J)+1)
0149 IFINUT.EQ.0) 60O TO 351
0150 IF(PSTGN(T,Ke2) + PSTGSI14Ky2}eLT..01) GO TO 351
0151 NEXD = NEXD + 1
0152 NDUM = NUMD + NEXD
0153 DSENDUM) = PSTGDU]4K,2)
0154 SUSTINDUM) = PSTGES{14Ky2)
0159 MAT (MDIM ) = =300 - | + 2000
0156 ® MAPSUI4K) = NDUM
0157 NYD{NDUM) = JF(J)
U158 LYDUNDUM) = JLiY)
01%9 YDUNDIUM) = 1.0
0160 LZ (NDUM) = JLEJ) = JF(J) + 1
0161 NDOUM = NDUM + NSPR + NMIS
0162 1S(NDUM) = JF(J) - 2 + 1900 + iLY
0163 GU TO 351
0164 353 K = -MATCH(J)
0165 EXTRA = EXTRA + PFAMD(UI,Ky2) 4 PFAMS{],K2)%FLOATIJIL{JI~JF{JI+]1)
0146 IF(NOT.EQ.0) GO TN 351
ul6? IF(PFAMNDIT,K,2) + PFAMS{I,Ks2),LT.,01) GO TO 351
0168 " ONEXD = NFXD 4+ 1 }
vl69 NOUM = NUMD + NEXD
0170 DS LHDUM) = PFAMD(14K,2)
0171 SUSTINDUM) = PFAMS{1,K,2)
0172 MATINDUM) = =200 - 1 + 2000
n173 MAPE({T,K) = NOUM
0174 NYD (HDUM) = JF(J)
0175 LYD{HDUM) = JLJ)
0176 YO (MDUM) = 1.0
0177 LZINDUM) = JLIJ)Y = JFtJ) + 1
0178 NOUM = NDUM + NSPR + NMIS
0179 ISENDUM) = JF{J) - 2 + 1900 + JLY
0180 60 TO 351
n181 352 K = ~MATCH{J) = 100
0182 EXTRA = EXTRA + PINTS(1,Ke2) * FLOATUJLIJ)I=JF(JI)+1)
0183 IFINUT.EQ.0) GO TO 351
0184 IF(PINTS(14Ky2).LT..001) GO TO 351
0185 NEXD = NEXD + 1
0186 NOUM = NUMD + NEXD
0187 DS{NDUM) = 0.0
0188 SUST{NDUM) 2 PINTS(I,K,2)
0189 MAT (NDUM) = =400 -1 + 2000°
0190 MAPI(],K) = NDUM
0191 NYD (NDUM) = JF(J)
0192 LYDUINDUM) = JLtJh
0193 YO {NDUM) = 1,0
0194 LZ{NDUM} = JLIJ) = JFLJ) + 1
0195 NDUM = NDUM + NSPR + NMIS
0196 TSINDUMY = JF(J) = 2 + 1900 + ILY
0197 351 CONTINUE
0198 320 CONTINUE
0199 1 IFIMOS.EQ.1.0R.MDS.EQ.3) GO TO 591
0200 1FINOT.EQ,.1) G0 TO 500
0201 IF(LP.GT.0)}

IWRITE(6,403) EXTRA

c
C  ADD PREVIOUSLY NEGLECTED SUSTAINING COSTS

0202 IF{LOUT.EQ.0) GO TO 11}
0293 S01 DO 10 1 = 1,NUMD
0204 IF(KOUTUT)<EQ.0.,OR.LZ(1).EQ.0) GO TO 10
0205 L2t1) = 0
0206 LY = KOUTLD)
0207 DO B J = 1,NM
0208 LM = MIN(J)
0209 IF(LM.EN.0) GO TO 8
0210 ' LY = LYR(J) ’ )
0211 IFIKI.EQe2) LY = (LYRUJ) + 1)/KI
0212 Ll = tM
0213 LX = LETT(Y)
0216 IF(LTRILX)EQ.2) L1 = LM + NV
0215 DO 6 KK = 1,20
0216 IF {INONREC(L1,KK) . EQ.0) . GO TO 8
0217 IF{NUNREC(L14KK)NE.I) GO TO 6
0218 IF(LY.GELLZC(I)) LZUI) = LY
0219 6 CONTINUE
0220 8 COUNTINUE
0221 TF(MUS.EQ.) sORVMOS.EQe3,0R,LZ(1),EQ.0) 6O TO 10
0222 XX = L2UI)*KI = NYD(I) + 1}
0223 EXTRA = EXTRA + XX%SAVS(LT)
0224 WRITE(64410) ToLZU1)yNYD(L) o XXySAVSILT) ,EXTRA
0225 410 FORMAT (316,3F10,2}
0226 IFIDSIT)oLT,.1,0,AND.NSOL,LE.1}

1EXTRA = EXTRA + DS(1)
0227 10 CONTINUE

0228 IF(M0S.EQ.1.0R.MDS.EQ.,3) GO TO 500
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DATE = 71312 18/09/23
0229 CALL PACKILZ,NODE{1,NX)yNUMD,4&)
0230 IF(LP.GT,. 0}
IWRITE (64405} EXTRA
0231 11 IFUEXTRA.LT..001) NOT = 1
0232 IF{EXTRAL.LT..001) GO TO 502
0233 TDSINX) = TDSINX) + EXTRA
0234 ZINX) = Z{(NX) + EXTRA
0235 IF{LP.GT.0)
IWRITE(64210) Z(NX)
0236 55 EXTRA =
0237 RETURN
0238 500 DD 76 NO
0239 76 LZ(NO)
0240 CALL PACK(LZyLZOPT(1l)y, NUMD+NEXD,5)
0241 359 EXTRA =
0262 RETUKN
0243 210 FORMAT (12H NEW VALUE =, F12,2)
0244 358 FURMAT(36HOMORE THAN 10 NODES HAVE REEN TESTED)
0245 401 FURMAT (26HOPOSSIBLE SOLUTION AT NODE,I4,49H NUT FEASIBLE. MORE TH
1AN 2 PADS NFEDED AT COMPLEX,1X,A4,8H IN YEAR, 1[3)
0246 403 FURMAT (1BHUEXTRA PAD COSTS =, F10.2)
0247 404 FORMAT (1HO»12(1H*),19H POSSIBLE SOLUTIUN ,13,2X,12(1H*)/1H ,I3,
1 29X43(F9.2,5X))
0248 405 FORMAY (31HOEXTRA PAD & SMALL SUST COSTS =, F10.2)
0249 END

TOTAL MEMORY REQUIREMENTS 001BC2 BYTES

F88~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARIABLE OPTIONS USED - SIZE=(126976,24576)

1EW0000 NAME MOXO02PC(R)

1EW046) 1BCOM=
JEWO461 PACK

DEFAULT OPTION(S) USED

MODULE MAP
CONTROL SECTION ENTRY .
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION

POCSTI 00 1BC2

SAVEL 18C8 FC4

SAV3 2890 980

SAV4 3510 3188

SAVALL 6698 3A1C

TEMP AOBS 4110

SCRACH E)C8 6A60
ENTRY ADULRESS 00

TOTAL LENGTH 14C28

*33¥MOX02PC NDW REPLACFD IN DATA SET
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(n

1SN
Ish
I1Sh
1SN

1SH
1SN
1SN
ISM
ISN
I5N
1SN
1SN
ISN
1SN
1Sk
151
ISN
151
1sh
ISN
ISN
1SN
ISN
15N
1SN
ISH
ISN
15N
1SN
1SN
15N
ISN
ISN
ISN
1SN
ISN
1SN
1SN
1SN

ISN
15N
ISN
ISN
ISN
ISN
ISN
15N
1SN
ISN
ISN
ISN
ISN
ISN
1SN

22 22 2

b-58

0S/360 FORTRAN H DATE 71.312/18.04.59

]

CUMPILER OPTIONS = NAME= MAIN,OPT=02,LINECNT=44, SOURCE +BCDyNOL ISTNODECK» LOADNOMAP 4 NOEDIT, 1D,
0002 SUBROUTINE PERFI{INCL yNy VREF)

0003 REAL LENT,ISP,ISPA,INCL

0004 INTEGER COUNT

0005 COMMON/SCRACH/ 1P 1V, 1G,NPAX(2) yNEHI4) 4 NSTU41) s THRT(41),D1AMI4L),
1 TSLI4L),LENTUGL) JHTFU(41) yWTIN(41),1SP(41),MZ(50)+LZI50),
2 WINT(3,60) yKXNX WGHT (401, WF(4) , HT(4),ISPAL4),
3 THUT(4),PRY(60) 4MyVDESWPL,PR K1, 1ERRDUM(6067)

0006 DATA P1,G /3.141593,32.174/

0007 K= N

0008 TLS = TSLIK1)

0009 DIA = DIAMIKI)

0010 KODE = 0

0011 1ERR = 0

0012 _ V = VDES

0013 WPL = 0.

0014 IF(PR.LE.O.) GO TO 30

0016 10 WPL = PR

0017 30 DO 100 COUNT = 1,50

0018 W o= WPL

0019 DO 40 1=1,K

0020 40 W = WEWFLIIEWT(T)

0021 WLO = W

0022 vIDL = 0.

0023 DO 50 1=1,K

0024 WB = W-WF(1)

0025 1F{WB.GT.0.) GO TO 48

0021 45 1ERR = 2

0028 RETURN

0029 48  VIDL = VIDL & G*ISPA(LT)SALOGIW/WB)

0030 50 W = WR-MT(I}

0n31 IF (KODE)} 90,55,90

0032 55 IFIPR) 70,70,60

0033 60  VLDSS = VIDL-VREF

0034 G0 TO 97

0035 700 T8 = 0.

0036 DO 80 I=1,K

0037 80 TB = TB & WFII}®ISPACI)/THUTLT)

0038 WX = WB % EXP (VDES/ISPA(K)}/G)

0039 T8 = TB ~ (WX-WB)&ISPALK) /THUT(K)

0040 TOW = TLS/WLD

0041 IF (TOW.G6T.1.5) TOW = 1.5 . .

0043 . VLOSS = 6800.*{2.-TOW) & 2800.*{THUT(Lf/TLS-1.)

% L.SE6*PISDIA®®2/WL0G4. 1% EXP(TB/125.) =-1530.#COS(INCL/57.296)

0064 90 DELV = VIDL-VLOSS-VREF-V -
0045 WPL = WPLEIWPLEWT(K) )#DELV/ISPAIK)/G*(1,EWB/{WBEWF(K)))
0046 IF(ABS(DELV).GT.1l.) GO TO 100

0048 95 1F(KODE.EQ.O0) GO TO 96

0050 110 IF {WPL.LT.0.) IERR = 1

0952 120 RETURN

0053 96 PR = WPL

0054 97 V = VDES

0055 K = N&M

0056 KODE = 1

0057 WPL = O,

0058 100 CONTINUE

0059 1ERR = 3

0060 RETURN

0061 END

END OF COMPILATION *%s2%z



FB8-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL L ;
VARIABLE OPTIONS USED ~ SIZE=(126976424576) DEFAULT OPTION{S) USED
TEWON0O NAME MOX02P1{R) s o

Iewos6l  CUS
1EW0461 EXP
1EW0461 ALOG

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME URIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME
PERFI 00 48C
SCRACH 4co 6460
LUCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TD SYMBOL 1IN CONTROL SECTION
120 SCRACH SCRACH 124 cos SUNRESOLVED
128 EXP  SUNRESOLVED 12¢ ALOG $UNRE SOLVED
FHTRY ADUDRESS 00
TOTAL LENGTH 6F20
£5£2MOX02P1  NDW REPLAGED IN DATA SET
an 05/360 FORTRAN H DATE 71.312/17.26.58
CUMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=44, SOURCE , BCD,NOLIST {NUDECK s LOAD,NOMAP , NOEDIT, 1D,
1SN 0002 SUBROUT INE PRINTI
c #xs¢PRINT OUT DECISION COST CATEGORIES*»x
c
ISN 0003 REAL NPERPD
ISN 0004 INTEGER#2 LSA,NYS,KODEF,LST,MST,1ST,JST,KST,VEH,NMULT {NONREC +NYD o
1] ISyMAT,LYR,LETT,LYD,MIN,LTR,NPSTGyNPAD,NPFAM,NFS,NPINTL ,NPINTU,
2 MAPS,MAPF MAPI F INISHNSTG,NFML yNFMU,KODS sMAS LABS ) LABF ¢ LABI o
3 MAF,MAIC
ISN 0005 COMMON/ SAVOMP/ NFAM,KFLAG » FAM(30),KODEF(30),FMNR(30},FMSUS (30},
1JSTU30),YDF(30)  LSAL{40) ,SNR{40) yNYS{40),DINT(40),SINT{40)KST140),
2 YDI(40),YDS{40),1ST(40) JFMSLS(30,2) 4SUSLS{40,2),SINTLS(40,2),
3 LST(3045),YOPF(30,5) yMST(30,10),YDPS(30,10)
ISN 0006 COMMOM/SAVEL/ FINISH,NSTG,NCI,ILY,LABF(30),LABS(40),LABIL40),
1 MFMLE40) yNFMU{40) yKODS(40) 4STS(41),STG(40), VLRIS0) s WPR{50),
2 RPILM{50),MAS{40,3), RXD{12,50})
1SN 0007 COMMUN/SAV3/GRO,GUESS,LP NSOL,MSOL yNP, MUS s NM 1S, NSPR ¢ NPERPD (30 ) ,
1 PAD(30),LTRI50),PLR{50) yRDIST(5644) 4 ALP](4460)
1SN 0008 COMMON/SAV4/  MAF(30,3), MAIC(40,3),
» NPAD(2,60) yNPFAM{30,5) yNPINTL(30,5) ,NPINTU(30,5),
I NFS(40,4) NPSTGU30,10),MAPS{30,10),MAPF(30,10},MAPI(30,10),
2 PFAMD(30,542) yPFAMS{3045,2) yPINTS(30,5,2),PSTGD(30,10,2),
. 3 PS1G5(30,10,2)
ISN 0009 COMMON/SAVALL/LCK » SLO s NMyNEXD NV s NUMD s MYRS  LZOPT{ 8) JNYD( 46) sMAT (46
1), SUSTI46),DS146) yLYD(46),YD(46) 1511021y LYR(252) ,LETT(250),
2 MIN(250) ,YRLM{ 2500, VEH(4,60) ,NONREC(120,20) s NMULT (60,50}
c
1SN 0010 2 IF{NUMD.EN.O) RETURN
151 0012 WRITE(6,211)
1SN 0013 DO 925 1 = 1,NUMD
ISN 0014 J=MATLI)
1SN 0015 1F(J.GT.1000) J.= J - 2000
ISN 0017 IF (J.LT.~400) GO TO 9071
ISN 0019 1F (J.LT7.-300) GO TO 9072
1SN 0021 1F (J.LT.-200) GO TO 9018
ISN 0023 IF(J4.LT.-100) GO TO 345
iSN 0025 IF1J.L7.0) GO TO 340
1SN 0027 DO 9073 K = 1,3
ISN 0028 IF (MAS(J,K).NE.T) GO TO 9073
ISN 0030 TF(K.EQ.1) WRITE(64208) 1,0S{1),SUSTUT),STGLJ) (NYDII)4LYD(I),
1 ISUIENMISENSPR), YDUI)
1SN 0032 IF{K.EQ.2) WRITE(649074) [,0S(T),SUSTII),STG(J},NYDIT)LYDIT),

1 ISUIENMISENSPR)Y, YD(I)



ISN

ISN
1SN
1SN
ISN
ISN
ISN

15N
ISN

1SN
1SN
ISN
ISN
ISN
ISN
iISN
15N

IsN
ISN

| A7)
ISN
1SN
1SN
ISN
I1SKh
1SN
ISH
ISN
15N
1SN
1SN
1SN
ISN

ISN
1SN
ISN
ISN
TSN
ISN
ISN
ISN
ISN
ISN
15N
ISN
1SN
1SN
ISN
1SN
158
ISN
1SN
1SN
15H
1SN
1SN
1SN
ISN
ISN

LE X2 2]

0034

0on3e6
0037
0038
0039
0040
0042

0044
0046

0048
0049
0050
0051
0052
0053
nns54
0056

0058
0060

nnne
0063
064
0nes
0066
0068
0069

0070
0071
onT2
0073
0074
0076
0077

0078
0079
0080
0081
0082
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093

0094

0095
0096
0097
0098
0099
0100
0101
0102
0103

0104

IF{K.EQ.3) WRITE(6,9075) I,DS(I),SUST
L ISIIENMISGNSPRS . vot1) ’ (1), STGLI) yNYDLI) o LYD(I),
60 T 925
9073 CONTINUE
340 JIX=-J
DO 9076 K = 1,3
1FIKAE0 1) WRITE (619090 1908
6+209) 1,DS(1),SUST F
) F(]s(]ﬂNM]S&NSPR), Yoin ’ (1), AM(JX)vNYD‘])vLYD(]’v
IFIK.EQ.,2) HWRIY
! lS(l&NMIS&NSPsg?'zgz}' 11DOSUE) o SUSTUT ) o FAMIUX) oNYDIT) 4LYDLT ),
IFIK,EQ.3) WRITE(649078) 1,DS
. i M Lt 1DSUT) o SUSTUI)4FAMIIX) ¢NYDUT) oLYDLT ),
60 T 925
9076 CONTINUE
345 JX=-J-100
JY=NFMLEJX)
JZ=NFMU(JX)
00 9079 K = 1,3
IF {MAICIJXyK).NE.J) GO TD 9079
IF{K.EQ.1) WRITE(6,210) 1+0St1),SUST
1 LYDUI)y IS{IENMISENSPRY, YD(I)' (11 FARLIYY . FANLIZY NYD (LD,
IF(K.EQ.2) WRIYE(6,9080) I'DS(l)’SUST(l).FAH'JY)'FANlJZ’vNVD(l,v
1 LYD(I)y ISUIEGNMISENSPR)y YDI(I)
IFIK.EQ.3) WRITE(649081) 1,DS
. LYDU1)) 151 16NMTSanPRY, QYD:i)vSUST(l)oFAM(JY)vFAH(JZ)vNYDll)v
60 TH 924
9079 CONTINUE
9018 JX = ~g - 200
DO 9nA2 K = 1,5
IF (MAPF({JX,K},NE.I1) GO TO 9082
KX = NPFAMUJX,K)
WRITE(6,9083) I'DS(1)9$UST(l)qFAH(KX)pPAD(JXl'NYD(ll'LVD(l’v
1 ISU{TENMISENSPR ), Yorrn)
GO TO 925
9082 CONTINUE
9072 JX = -9 - 300
DO 9084 K = 1,10
IF (MAPS(JX,K)«NE.I) GO TO 9084
R S
’ 140SCI),SUSTL ) ,STG(KX
. 180} CNMTSENLER s Yoi ’ (KX} s PADLJIX) yNYD(1},LYD(I),

GO 7O 925
9084 CONTINUE
9071 JX = ~J = 400
DO 9086 K = 1,5
IF (MAPI(JXyK).NEL,I) GO TO 9086
KX = NPINTL(JX,K)
KY = NPINTU{JX,K)
WRITE(69908711,DS(1),SUSTLI)FAMIKX) FAM{KY) 4PAD{JIX) ¢yNYD{I),LYD(I)
e 1 ¢+ ISUIENMISENSPR), YotI)
G0 T0 925
9086 CONTINUE
925 CONTINUE
RETURN
208 FOPMAT (I1496Xy2F12.2¢5X9A%y1Xy14HSTAGE HARDWARE 29Xy 13,9X,13,8X,
1 15,7X4F5,.0)
209 FORMAT (14,6X92F12.2+45X A%y Xy 1SHSHARED HARDWARE 28X +13:9Xs13,8X,
1 15,7X4F5,0)
210 FORMAT(14,6X42F124295X9 1SHINTEGRATION OF ,A4,5H AND A4,
1 9H HARDWARE 11X913,9X913:8Xs1547X4F5.0)
211 FORMAT(25HIQUANTITIES -BRANCHED UPON/1HO, 6HNUMBER,5X ¢ 11HDEVELOPMENT
%y 2Xy 1OHSUSTAINIMG,50Xy LOHYEAR AVAIL,2X,9HLAST YEAR,2X,9HDEV STAR
#Ty 2Xy 12HDEV DURATIUN//)
9074 FORMAT (14,6X92F12, 215X0A“'IX19HSTAGE ETRy34Xy13,9X913¢8Xe1547Xy

= F5.0)
9075 FORMAT (14.6X'2F12.2'5XvA4,lX'9HSTAGE WTR 34Xy 139X 1348Xe 157Xy
* F5.0)
9077 FORMAT (1446X42F12.295X4A%41X,)10HSHARED ETR,33X,1349X91348X+15,
» Xy F5.0)
9078 FORMAT (1446X92F12:.295X A% 91X 10HSHARED WTR 933Xy I1399X,s1348X¢15,7Xy
& F5.0)

9080 FORMAT ([4,6X,2F12.2,5X¢1SHINTEGRATION OF ,A4,5H AND yA4,4H ETR,
1 16X+13,9X,13,8X,15,7X,F5.0)

9081 FORMAT (1446X¢2F1242,5X,ISHINTEGRATION OF ,A4,5H AND ,A4,4H WIR,
1 16X,13,9X,13,8X415,7X,F5.0}

9083 FORMAT {1446X,2F1202,5KsA% )Xy 14HSHARED AT PAD ,A4,25X,13,9X,13,
. AX,15,7X,F5.0)

9085 FORMAT (16,6X92F12.2,5X1A%,1Xy13HSTAGE AT PAD ,A44,26X,13,9X,13,8X,
& 15,7X4F5.0)

9087 FORMAT (1446X92F12.2,5X,1SHINTEGRATION OF ,A4,5H AND 4A%,1X,
1 7HAT PAD ,A4,8X,13,9X,13,8%X,15,7X,F5.0)

END

END OF COMPILATION ssssex
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F8H-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIONS USED - SIZE=1126976424576) DEFAULT OPTIONI(S) USED
TEWO0 00 NAME MUX02PNIR)
T1EWO461 1BCOM=

CROSS REFERENCE TABLE

- CONTROL SECTIUN ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
PRINTI 00 108A
SAVUMP 1090 148C
SAVE1 2550 FCa
5AV3 3518 980
SAVS 3€E98 3188
SAVALL 7020 3A1C
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
410 SAVOMP SAVOMP 414 SAVE1 SAVE1
4l8 SAV3 SAV3 41C SAV4 SAV4
420 SAV4 SAV4 426 SAV4 SAVS
428 SAVALL SAVALL 42C SAVALL SAVALL
430 18CUM= SUNRESULVED
ENTRY ADDRESS 00
TUTAL LENGTH - AAGO

25 eMUX02PN NOW REPLACED IN DATA SET

(17 0S/360 FORTRAN H i DATE 71.312/18.10,52

COMPILER OPTIONS ~ NAME= MAIN, OPT=02, LINECNT =44, SOURCE ,BCD,NOL I1ST NODECK yLOADNOMAP,NOEDIT,10,
ISN 0002 SUBROUT INE REUSE
C ESTIMATE NUMBER OF INITIAL UNITS TO PURCHASE

¢ .
ISN 0003 INTEGER#2 NUJNBY,MODE,NOB, VEH NMULT ,NONRECNYD, ISyMATsLYR,LETT,

1 LYDWMIN
ISN 0004 COMMON/ SAVSAR/CORsPOJ(3) 4 SRJ{3¢3) o NU(40) 4NBY(40),NOB(40) yRINT(40),

1 PLCINT{40) o XLT(40)y PLCTLS4O0) UPP{40),TAT(40),TAMTIS50) ,SR(40,3),
2 MODE(4043)4PLC(40,3)
1SN 0005 - . COMMON/SAVALL/LCK ¢ SLOoNMy NEXD NV NUMD,MYRS, LZOPT(8) JNYD(46) ,MAT (46
. 1)9SUST{46)+4DS146)yLYDI46) s YDI46) 9150102}, LYR(252),LETT(250),
_ 2 MIN(250),YRLM{250) 4 VEH(4,60) 4NONREC{120,20) yNMULT(60,50)
ISN 0006 COMMON/SCRACH/  11+NUS(40)4MSAVE(40),1SAVE(40),KLUE(40),
1STGYHW (40,20} yRINTMX(40420) 9 STGMAX(4092042) ySTGYTR{40,2042),
2 RINTYR{40,20),DUM( 1047)

c
ISN 0007 1 =11
1SN 0008 IF(KLUE(]).6T.0) GO TO 100
ISN 0010 NULI) = = MAXO (2,~NUS(I} ~-1)
1SN 0011 RETURN
1SM 0012 100 TL = 0,0
1SN 0n13 YY = TAT(I)
ISN 0014 NULT) = =2
1SN 0015 + DD 200 J = 1,MYRS .
ISN 0016 [FISTGYHW(T,J).LT..001) GO TO 200
ISN 0018 TAM = 365,/STGYHW(1,4)
C TaM = MAX ALLOWABLE AVERAGE TA TIME IN DAYS FOR YEAR J
1SN 0019 XX = YY .
154 0020 TL = TL & STGYHW(1,J)
154 0021 YY = TAT(I)&{TL)#¢PLCT(])
15N 0022 YY = 2.0 ®YY - TAT(1)
ISH 0023 TAA = ,5%(XX & YY)
ISN 0024 IFINOR(1).EQ.1) GO TO 120
C CALCULATE AVERAGE MISSION TA TIME FOR ORBITER ONLY
1SN 0026 COUNT = 0.0
1SN 0027 TOT = 0.0
ISN 0028 NO 110 K = 14NM
ISN 0029 IFILYR(K).NE.J) GO TO 110
’ C CHECK IF STAGE I IS TOP STAGE OF VEHICLE MK
ISN 0031 MK = MIN(K)
ISN 0032 D0 105 11 = 1,4
1SN 0033 111 = 5-11
1SN 0034 IF(VEHLT11 +MK).EQ.0) GO TO 105

D-61



ISN
ISN
ISN
ISN
ISN
15N
15N
ISN
ISN
1SN
ISN
ISN
1SN
ISN

ISN
‘ISN
ISN
ISN

2 Es T

0036
0038
0039
0040
0041
0042
N4l
0044
0045
0046
0048
0049
0050
0051

0052
0053
0ns5
0056

END OF

IFIVEH(I11l oMK).EQ.1) GO TO 106
GH 10 110
105 CONTINUE
106 NETT = LETT(K)
XN = NMULT{MK,NETT)
COUNT = COUNT & YRLM{K)®XN
TOT = TOT & TAMTINETT)aXN*YRLM(K)
110 CONTINUE
TAA = TAA & 5 & TOT/COUNT
120 IFITAM.GE.TAA) GO TO 200
NRQY = TAA/TAM & .9999
NX = NU(I)
NU(I) = MINO(-NRQY,NX)
200 CONTINUE

C COMPARE NUMBER REQUIRED BY LIFETIME TO NUMBER REQUIRED BY TAT

X = -« NU(Il}

TRECIXEXLTII))oLYoTL)  NUCI) = ~ INT(TL/XLT(I) & .9999)‘

RETURN
END

COMPILATION #a%itn

FB88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VA

RIABLE OPTIONS USED - SIZE=(126976+24576)

DEFAULT OPTION{S) USED

CR0OSS REFERENCE TaABLE

TEWO0000 NAME MOXO02RS{R)
1EW0461 FRXPR=
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION
REUSE 00 4D8
SAVSAR 4n8 asC
SAvVaLL F38 3A1C
SCRQCH 4958 6460

LUCATIUN REFERS TO SYMBOL IN CUNTRdL SECTION

128 SAVSAR © SAVSAR
130 SAVALL SAVALL
138 SCRACH SCRACH
140 FRXPR= SUNRESOLVED
ENTRY ADDRESS 00 -
TUTAL LENGTH 6388
#%2sMOXO2ZRS

D-62

NOW REPLACED IN DATA SETV

NAME  LOCATION

12C
134
13C

NAME

LOCATION REFERS TO SYMBOL

SAVALL

SCRACH
SCRACH

LOCATION NAME

IN CONTROL SECTION

SAVALL
SCRACH
SCRACH



(17) 0S/360 FORTRAN H DATE 71.312/18.06.21

CUMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=44, SOURCE ,BCD,NOL IST,NODECK,LOAD,NOMAP, NOEDIT, 1D,
ISN 0002 SUBROUTINE REVLUS
CTHIS SUBROUTINE RECALCULATES THE APPROPRIATE VALUES FOR RECURRING COSTS
1SN 0003 INTEGER H,yPROG

ISN 0004 INTEGER®2 LTRyVEH,NMULTNONREC NYDy IS yMAT,LYR,LETT 4LYDyMIN,
6 KVEHT,LABEL,LVARY,LVD, IVEH,LVS,LVSF,NOP,NSSF,NSRFsNSXF ,NDSF
ISN 0005 o LOGICAL SKIP
1SN 0006 REAL NPERPD
ISN 0007 COMMON/SAVRT/RVAR{20450)
1SN 0008 COMMON/SAV3/GRO+sGUESS + LPyNSOL yMSOL ¢ NP yMOS ¢NMIS,NSPRNPERPD(30) 4
1 PAD(30)yLTRI50)yPLR{50},RDIST(56,4) yALP1{4,60)
1SN 0009 COMMON/SAVALL/LCKySLO yNMyNEXD 4NV (NUMD{MYRS, LZUPT(8) yNYD{46) MAT (46

1),SUST(46)4DS146)yLYD(46)yYD(46),IS1102)4,LYRI252),LETT(250)
2 MIN(250),YRLMI250) 4 VEH{4,60) NONREC(120,20) 4NMULT(60,50)

ISN 0010 COMMON/VARNCE /KSTAT, VARI (401, VARF {50)  VARM{56) , FMVAR (2,30) ,
1 FIVAR{3,40)4PLVAR(3,56),SVARIS,40)

ISN 0011 COMMON/SCRACH/MyNyNCSsPROG, 10DD, TERR s SKIPyMYFLAG,JS yNSCALE(5),
1 NSLU10),TOTAL{20),W(20),D(20},X0UT(20),VOUT(20),RRR{20),YEAR(20)
2y YU20),KVEHI(50),LABEL{50),LVARY{70} ,LVDI70), IVEH{70),LVS(70),
3 LVSFI80),VNAMIBO) ,NOP{86)yRF(B6),CF(B6) ,SF(B6)FLAGRIBG) y
4 FLAGS(B6)NSSF(B6) NSRF({B6),NSXF(86) {NDSF{B6),SUSTF{B6) NLVP(86)
5; NSTRRC{B6),NYRSRC(86),LNDF(86)4NSTRST(B6),LNDATE(86) NPRO(90) 4
6 KPRU(90),CSX(90),LZ(46),RCOST{ 60), KVEH! 60),IMAGE(830),

7 XSCHUL0470),PLSCH{10,70) 4XLVSUM{20450) yRECUR(20,50) ,DUM{361),
8 PRVX(20),RPLX(20)
c

1SN 0012 00 33 11 = 1,20

15N 0013 RVXLIT} = 0.0

150 0016 33 RPLX(II) = 0.0

ISN 0015 L = PRNG

1SH 0016 NSTRRCIL) = 100

1SN 0017 NYRSRCIL) = 0

154 0018 LNDATE(L) = 100

154 0019 IF (NLVP(L).EQ.0) GO TO 21

158 0021 DO 34 LC = 1,20

15N 0022 346 RECUR(LC,L) = 0.0

1SN 0023 IJ = NLVP(L)

ISH 0024 H = LVARYIL)

1SN 0025 1B = LVS{H}

ISN 0026 IF (1B.LY.4) 1B = &

ISN 0028 00 38 K=1,1J

1SN 0029 IF {LVD(H).EQ.0) GO TO 38

1SN 0031 1A = LVSIH)-3

15N 0032 IF (1A.LT.1) 1A=l

ISN 00364 IK = LVD(H)

1SN 0035 ILV = IVEHIH)

ISN 0036 DO 37 J=1,1K

€ RCST = VEH. RECURRING COST/YR. BY MISSION
1SN 0037 RCST = XSCH{J,H)*RCOST(ILV) "~
C RCPL = PAYLOAD RECURRING COST/YR,

15N 0038 RCPL = PLSCHUJ,H)*PLR(L)

1SN 0039 DO 36 I=1,4

1SN 0040 : Il = LVS(H)-1BEIEJ-1

1SN 0041 . IF (11.LT.1) II=1

15N 0063 IFIKSTAT.EQ.0.0R.SKIP) GO TO 36

1SN 0045 RVX{II) = RVX(EI) & RCST

1SN 0046 RPLX(EI) = RPLX{II} & RCPL

C DISTRIBUTE RECURRING COST BY YEAR

158 0047 36 RECUR(TI4L) = RECUR(IT,L)SALPT{I,ILVI®RCST & RDIST(L,1)*RCPL

ISN 0048 37 CONTINUE

15N 0049 1F(KSTAT.EQ.0.0R.SKIP) GO TO 42

1SM 0n51 vInT = 0.0

15N 0052 : DO 39 JX = 1,4

1SN 0053 KX = VEMUJX,ILV)

15N 0054 IF(KX,EN0.0) GO TO 40

ISN 0056 39 V10T = VTOT & SVAR(1,KX)

1SN 0057 JX = Jyx €1

1SN 0058 40 XJx = Jx - 1

15N 0059 D0 41 IX = 1,20

ISN 0060 RVARUIX,L) = (VTOT®RVX(IX})/XJX & PLVAR(1,L)RPLX(IX)

ISN 0061 TFIRVAR(IX,L1.6T..00LIRVARIIX,L) = RVARCIX,L)/Z(RVX{IX) & RPLXUIX))

15N 063 41 CUNY INUE

1SN 0N64 42 NYRSRCIL) = MAXO (NYRSRCIL),11)

1SN 0065 NSTRRC(L) = MINO (NSTRRCIL),IA)

1LN 0066 L5V = LNDATE(L)

1SN 0067 LVSUB = LVSIH)

15N 0068 LNDATE{L) = MINO(LSUB,LVSUB)

1SN 0069 H=HE L .

C NYRSRC & NSTRRC = O FOR DEVELUPMENT PROGRAMS

1SN 0070 21 IF (NSTRRCIL).EQ.100) NSTRRCIL)} = O

1SH 0072 99 RETURN

1SN 0073 END

ssess END OF COMPILATION #%ssas
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FB88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIONS USED - SIZE={126976,24576) DEFAULT OPTION(S) USED
1EW 0000 NAME MOXO2RVIR}

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
REVLUS 00 672
SAVRT 678 FAO
SAV3 1618 980
SAVALL 1F98 3A1C
VARNCE 5988 ADC
SCRACH 6498 6A60
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
128 SAVRT SAVRT 12C€ . SAV3 SAV3
130 SAVALL SAVALL 134 " SAVALL SAVALL
138 VARNCE VARNCE 13C SCRACH SCRACH
140 SCRACH SCRACH 144 SCRACH SCRACH
148 SCRACH SCRACH 14C SCRACH SCRACH
150 SCRACH SCRACH
ENTRY ADDRESS 00
TOTAL LENGTH CEF8

=39 MOX02RY NOW REPLACED IN DATA SET

(nn 0S/360 FORTRAN H DATE 71.312/17.08.46 ;
COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=44, SOURCE 48CD,NOLIST NODECK +LOAD,NOMAP,NOEDIT,10,
1SN 0002 SUBROUTINE SHIFTS

€ THIS SUBROUTINE SHIFTS THE DEVELOPMENT START DATES AND DURATION IN ORODER
C TO ACHIEVE A SMOOTHER LEVEL OF SPENDING

[
1SN 0003 DOUBLE PRECISION NAME
ISN 0004 LOGICAL SKIP,ACCLEXT
ISN 0005 REAL LEVEL
ISN 0006 INTEGER H,PROG
ISN 0007 INTEGER*2 YOPL sNSYRyNSFXyNRFXyNYRSST,NSTRFX,NPROGyKPROG,

1 KODE,NYRSFXKODEM,KODESP,
6 KVEHI LABELsLVARY,LVD,IVEH,LVS,LVSF,NOP,NSSF,NSRFNSXF ,NDSF

ISN 0008 COMMON/SAV27EXTyACCL yKNSTGyKNFAMyKNCT s KNPy KNMIS, JFLAGyTREF yNCSTRy
1 PMAXPMIN, ISTRT,IFIN,MAXTITR,MITR,KODESP{6},TITLE(10),LEVEL{20),
2 CNTRVLI20)+FIXED(20)yKODEMIS0) yNSYR{50) ¢NSFX(50) yNAME(56),
3 YOPL{56) yNRFX({50) yNYRSST(B4) ,NSTRFX{B4) yNYRSFX(84),SUSI84),C(84)
49 RIA4),y S(84),CS(90)yNPROG{90) KPROG(90), KODE(90)

1SN 0009 COMMON/SCRACH/M 4N ¢NCS yPROG 10DDy IERR s SKIPyMYFLAGy JSyNSCALE(S),

1 NSLU10),TOTAL(20),W(20),D(20),X0UT{20),VOUT{20},RRR{20),YEAR(20)
2y  YU120)4KVEH1(501,LABEL(S0) 4 LVARY(T70),LVD(70),IVEH(TO),LVS{70),
3 LVSF{B0),VNAM(BO) NOP(B6) RF(86),CF(B6),SF(86),FLAGRIBG),
4 FLAGS(86) yNSSF{B6)yNSRF(86) JNSXF(86)NDSFIB6),SUSTF(B6) NLVP(86)
Sy NSTRRC(86) ¢NYRSRC(86) +LNDF{86) 4yNSTRST{B6) 4 LNDATE{86) yNPRO{90),
6 KPRU(90),CSX(90),LZ{46),RCOST( 60}, KVEH{ 60), MAGE(830),
7 XSCH{10,70)4PLSCH{ 10,70) y XLVSUM(20,50) yRECUR(20,50) ,0UM(401)
c
ISN 0010 110 10DD = 100D & 1
1SN 0011 60 TO 1140,150,160,168,170,178,180}, 100D
15N 0012 140 STR = S{PROG)
ISN 0013 SIPROG) = STR & 1.0
ISN 0014 IFISIPROG) .GTL.TREF & 21.) NOP{PROG) = 1)
ISN 0016 145 CALL:CONSTR
ISN 0017 IF (FERR.NE.O) GO TO 110
ISN 0019 14 MYFLAG = }
1SN 0020 RETURN -
ISN 0021 150 S(PROG) = STR - 1,0
1SN 0022 IF (S(PROG).LT.TREF) GO TO 110
ISN o024 GO TO 145
1SN 0025 160 S(PROG) = STR
1SN 0026 IF(R{PROG) 4LE+.0001,0R.CF(PROG).LE..0001) _ GO TO 190
1SN 0028 CKR = R{PROG)
1SN 0029 . CKC = C(PROG) .
1SM 0030 CKS = SUS {PROG) i~
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ISN
1SN
ISN
1SN
ISN
ISN
ISN
1SN
ISN
1SN
I5H
15N
ISN
M
15N
1SN
ISN
I SN
1SN
ISN
1SN
TSN
TSN
1SN
I5N

ISN
ISN
ISN
ISN

15N
ISN
ISN

1SN
1SN

ISN
1SN

ISN
ISN
1SN
1SN
ISN
1SN
ISN
1SN
ISN
1SN
- 1SN
1SN
ISN
ISN
ISM
ISN
ISN
15N
1SN
ISN
1SN
1SN
15N
I5N
I SN
| &3]
15N
ISN
I SN
ISN
ISN
1SN
151
15H
1SKH
150
1SN
154
ISN
1SN
ISN
ISN

0031 NDS = NYRSST{PROG!)
0032 NSS = NSTRSTIPROG)
0033 NSR = NSTRRC(PROG)
0034 NYRC = NYRSRC{PROG)
0035 NSX = NSTRFX(PROG)
0036 NSO = LNDATE(PROG)
0037 1F{.NOT.EXT} GO TO 110
0039 RIPROG) = CKR & 1.0
0040 NSTRSTIPROG) = INT(2.0%R(PROG)/3.0 & .999)
0onal NSTRRCIPROG) = NSR & 1
0042 NSTREX{PROG) = NSX & 1
0043 LNDATE{PRDG) = NSO & 1
0nas IF (NLVP(PROG).EQ.0) GO TO 165
0046 1J = NLVPIPROG)
ona? H = LVARY(PROG)
0048 DO 162 1=1,1J
0049 NSLIT) = LVS{H)
0nso LVSIH) = LVS(H) & 1
0051 162 H =H &1
0052 DO 34 LC = 1,20
0053 34 RRRILC) = RECUR{LC,.PROG)
0054 164 CALL REVLUS
0055 165 CALL CONSTR
0056 IF (IERR.NE.O) GO TO 110
0058 IF(RF(PROG) - R(PROG)) 9010,9020,9030
C DEVELOPMENT DURATION IS STRETCHED OUT
0059 9010 CIPROG) = (.8 €& +2%*R(PRUG)/RFIPROG)) * CF{PROG)
0060 Gl TO 9050
onel 9020 C{PROG) = CF(PROG)
0062 GO TN 9050
C OEVELOPMENT DURATION IS ACCELERATED -~ CRASH PROGRAM
0063 9030 X = AINT (.5*RF{PROG) & .99)
0064 IFIR{PROG) 4LT.X) RIPROG) = X
0066 CIPROG) = CF(PROG) * EXP ((1. =~R{PROG)/RF{PROG))/ (R{PROG)/
‘"1 RF(PROG) =~ .4))
0067 9050 IF (NYRSST(PRUG).EQ.O0}) GO TO 14
0069 NYRSSTIPROG) = NDSFIPROG) ~ LNDF{PROG) €& LNDAYE{PROG) -

1 NSTRST(PROG) & NSSF{PROG)
C THE FOLLOWING OEFN. OF NYRSST IS THE ORIGINAL

C NYRSSTU{PROG) = RUPROG)/RF{PROG)*FLOATINDSF{PROG))E.O0]
0070 X = NDSF(PROG)
0071 X1 = NYRSST(PROG)
0072 SUS (PROG) = CIPROG)/CFIPROG)*SUSTF{PROG)*X/X1
0073 GO T0 14
0074 168 IF( NOT.EXT) GO TO 110
0076 S{PROG) = STR ~ 1,0
0077 IF{S{PROG).LT.TREF) GO TO 110
0079 IFINLVPIPROG).EQ.O0) GO TO 165
0081 GO TO 164
0082 170 S(PROG) = STR
0083 IF (CKR.EQ.RF{PROG) <AND..NOT.ACCL) GO TO 180
0085 R{PROG) = CKR - 1,0
0086 NSTRST(PRDG) = INT(2,0*R(PROG}/3.0 & .999)
onat NSTRRC{PROG) = NSR - 1
0068 NSTRFX{PROG) = NSX - 1
00489 LNDATE(PROG) = NSO - 1
0n9oo IF (NLVPIPROG).EQ.0) GO TO 165
ong2 IJ = MLVP{RROG)
0093 H = LVARY{PROG)
0094 00 172 1=1+1J
00495 LVS{H) = NSL(]) - 1
0096 172 H=HE 1
0097 175 GO T0 164
0098 178 S{PRNG) = STR & 1,0
0099 IF(S(PROG).GT.TREF & 21.) NOP(PROG) = 1
01014 TFINLVPIPROG).EQ.0) GO TO 165
0103 GO TN 164
0104 180 S{PROG) = STR
0105 R(PROG)Y = CKR
0106 C{PRUG) = CKC
0107 SUS (PPNG) = CKS
0lo8 NYRSST(PROG) = NDS
0109 NSTRST(PKOG) = NSS
0110 NSTRRCIPROG) = NSR
nill NYRSRCL{PRUG)Y = NYRC
ol12 NSTRFX(PROG) = NSX
0113 LNDATE{PROG) = NSO
0ll% 1F (NLVPIPROG).EQ.O0) GO TO 190
oile 1J = NLVP(PROG)
o117 H = LVARY(PROG)
0118 D0 182 131414
0119 LVSIH) = NSL(I)
0120 182 H=H & 1
0121 NO 36 LC = 1,20
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ISN 0122 36 RECUR{LC,PROG) = RRRI(LC)

ISN 0123 190 MYFLAG = 0
ISN 0124 RETURN
ISN 0125 END

#anaxs END OF COMPILATION #*%x%%%x%

FB8-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - S12E=(126976924576) DEFAULT OPTION{S) USED
1EW0000 NAME MOXO2SH({R) ’
[EAO461 EXP
1EW0461 CONSTR
1EW0461 REVLUS

- CROSS REFERENCE TABLE

CONTROL SECTION . ENTRY »
NAME  ORIGIN LENGTH NAME  LOCATION NAME  LOCATION  NAME  LOCATION NAME
SHIFTS 00 7C2
sAvV2 78 FEO
SCRACH 17A8 6A60
LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION LOCATION REFERS TO SYMBOL 1IN CONTROL SFCTION
138 sav2 SAV2 13¢C SCRACH SCRACH
140 SCRACH SCRACH 144 SCRACH SCRACH
148 SCPRACH SCRACH 14C SCRACH SCRACH
150 EXpP SUNRESOLVED 154 CONSTR SUNRESUOLVED
158 REVLUS $UNRESOLVED
ENTRY ADURESS 00
TOTAL LENGTH 8208

sa24MOX02SH NOW REPLACED IN DATA SET
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FORTRAN IV G LEVEL 1, MOD 4 SMODTH DATE = 71312 18712729

0001

0002
6003
0004
0005
0006

0007
0008

0009

0010

0011

00t 2

0013

0014
0n1s
0016
0017
00ls
0019
0020

0021
0022

0023
0n24
0025
0026
0027
0028
0029
0030
0031

0032

0033
0034
n635
0034
0037
0038
039
0040

0041
0042
0043
L1412
0045
0046
0047
0048
0049
0050
0651
0052
00%3
0054
0055
0056
0057

[

C
4

SUBROUTINE SMOOTH

BUDGET SMOOTHING PROGRAM - R.E, SLYE

MODIFTIED BY CoJe. GULDEN

NDOUBLE PRECISION NAME

LOGICAL SKIP,0UT,ACCL,EXT

REAL LEVEL.NPERPD

INTEGER: PROG,H

INTEGEP®2 LTRyYDPL NSYRINSFXyNRFX,NYRSST,NSTRFX,NPROGKPROG

‘1 KODE ¢NYRSFX y KODEMy KONESPy FINI SHyNSTGy NFML , NFMU,KDDS yMAS 4, LABS o
2 LABFoLABI s VEH NMULT,NONREC,NYD, IS, MAT,LYR,LETT,LYU,MIN,
6 KVEHI LABELy LVARY L VD IVEH,LVS,LVSF ¢NUP,NSSF,NSRF ¢ NSXF,NOSF

CUOMMON/SAVER/  RFIXD(12,84)

COMMUN/SAVEL/ FINISHyNSTGoNCI,ILY,LABF(30),LABS(40),LABI(40),

1 NFMLE40) yNFMUL40) 4 KODS(40) ySTS141) 4 STGL40) , VLR(50) 3 WPR{50) ,
2 PFPLM{50),MAS(40,3), RXDI12,50)

COMMUM/ SAVZ2/EXT 9 ACCL yKNSTG yKNFAM,KNCT yKNP 4KNMIS, JFLAGy TREF4NCSTR
1 PMAXyPMINGISTRTyIFIN,MAXITRyMITR,KONDESP(6),TITLE(10) ,LEVEL(20),
2 CHTRVLI(20),FIXED(Z20) 4KUDEM(50) ,NSYRI50) 4NSFX{50) ,NAME(56),

3 YDPLUSE) yNRFXU50)4NYRSST{B4) NSTRFX{B4) ,NYRSFX(84),SUS{B4),C(84)
4y RUB4GY, S(B4)4CS{90) yNPROGIF0) 4KPROG({90), KODE{90)

COMMUNZSAVI/GROWGUESS s LPyNSOL +MSOL ¢ NPy MUS ¢ NMT S NSPR¢NPERPD(30),
1 PAD(3O) s LTRISOY yPLR{S0) yRDIST(56,4),ALP1L4,060)

CONMUMZSAVALL/LCKy SLO oNMyNLXDy NV NUMD,MYRS,L70OPT{8) yNYD(46) sMAT (46
P)oSUETAN) 4 D546, LYDI46), YD(G6) 3 15(102) 4y LYR(252),LETT(250),

2 MINt250), YRLM{250) 4 VFH{4,60) 4 NIINRECE120,20) ¢NMULT(60,5%0)

COMMDN/VARNCE /KSTAT o VART {40}, VARF {50}, VARMI56)  FMVAR(2,30),

1 FIVAR{3,40),PLVAR(3,56)4SVAR(5,40)

CUFMON/SCRACH/MoNyNCSy PROG, TODDy TERR y SKIP yMYFLAG,JS,NSCALE(S),

U ONSLEED) y TOTALLZ20) 4W(20)4D420) 4 XDUT(20),VIIIT (20}, RRR{ 20} 4 YEAR (20}
2y YU20)+KVEHI{50)LABEL(50) 4 LVARY{T0),LVD(T0),IVEH(T0),LVS(T0),

3 LVSFIB80),VNAM{BO) JNUP(B6) sRF(B6),CF(B6),SF(8B6),FLAGR{BG),

4 FLAGSUB6) ¢yNSSF(B6) ¢+NSRF(B6) ¢NSXFIB6) JNOSF{BE) ,SUSTF{B6) yNLVP{86)
Sy  NSTRRC{86)NYRSRCU86),LNDF{86) NSTRST(86),LNDATE(86),NPRO(90O),
6 KPRO(9D),LSX{90),L2146),RCOSTI60),KVEHI 60),IMAGE(830),

T XSCH(10+70),PLSCH{10+470),XLVSUM{20,50),RECURI20,50),KODX(90),

8  NPRUNI9O) ,KPROD(90},KODD{90) 4 XMUDE( 20) ,URB( 20) ,DUM(1)

DIMENSION PRGLV{4)

EQUIVALENCE (LS, LEVELUL)) tLF,LEVELI{2))

DATA ASTR /lH%/

DATA Z2ERD /1HO/ <

DATA FLET /1HF/

DATA MLET /1HM/

DATA ULET /1HU/

DATA PRGLV /4HPROG, 4HRAM , 4HLEVE, &ML /

DATA BLANK /1H /

100D = O

NSCALE(1) = 1

NSCALE(2) = 0

NSCALE(3) = 0

NSCALE(4) = O

NSCALE(5) = O

IF(FINISH.GT.1) GO TO 18

PMAX = 5000.

PMIN = 1500,

ACCL = TRUE [IMPLIES USE ACCELERATION OPTION
ACCL = .TRUE,
EXT = TRUE IMPLIES USE EXTENSION OPTION
EXT = LTRUE.
DO S I=1,410
5 TITLE (1) = BLANK
pn 6 1 = 1,20
CNTRVLIT) = RLANK
6 FIXED(I) = 0.0
HWRITE(6,399)
16 CALL INPUT (6HTITLE 4 TITLE, 6HLEVEL ,LEVEL, 6HISTRT ,ISTRT,
X O6HIFIN L IFIN, 6HMAXITRMAXITR,6HNCSTR 4NCSTR,6HNPROG ,NPROD,
X 6HKPRNG 4+ KPRON,AHKODE ,KODD,6HCS ¢+CSy6HFIXED ,FIXED,
X 6HPMAX  yPMAX, 6HPMIN PMIN, 6HACCL , ACCL, 6MEXT +EXT)

DO 550 1 = 1,NCSTR

NPROGUT) = NPRODI(I)

KPROGIT) = KPROD{(I)

550 KNODE(T) = XOOD(I)

00 79 1 = 1,20

79 FIXEDII) = FIXED(I)*(1, + GRO)#&({][~1)
IFINCSTR.EQ.0) GO YO 18
DO 8 1 = 1,NCSTR
DN 2 11 = 1,NMIS
IF{NPROG{]).EQ,KODEM{I1)) GO TO 3 .

2 CONTINUE
GO T0 36

3 NPROGII) = I1

36 IF(KPROG(1).EQ.0) GO TO 8
00 1 I1 = 1,yNMIS
IF(KPROG(I).EQ.KODEM(I1)) GO TO 4

1 CONTINUE
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FORTRAN IV G LEVEL 1y MOD 4 SMOOTH DATE = 71312 18/12/29
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0058
0059
0060
0061
0062
0063
0064
V65
0066
0067
0068
0069
0070
0071
0072
00713
0N74
007Y
0076
0017
onTs
G079
noRo
00A1
o0nue
00Kl
0034
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100

0101
0102
0l03
0104
0105
0106
0107
0108
0109
0110
o111l
0112
0113
0114
0115
0ll6
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131

0132
0133
0134
0135
0136
0137
o138
0139
0140
0141
0142

GO TO 8
KPROG(I) = [1
CONTINUE
1FINSPR.EQ.0) GO TD 18
DO 510 I = 14NCSTR
D0 502 11 = 1,NSPR
{F{NPROG{T).EQ.KODESP(I1)} GO TO 503
502 CONTINUE
GO TO 37
503 NPROG(I) = [1 + NMIS
37 IF(KPROGII).EQ.0) GO TO 510
DO 501 11 = 1,NSPR
IF{KPROGII).EQ.KODESP(I1)} GO TO 504
501 CONTINUE
GO TO S10
504 KPROG(1) = I1 .4 NMIS
510 CONTINUE -
18 IFINCS.EQ.0) GO TO 20
IF(NCSTR + NCS.LE.90) GO TO 35
1000 WRITE(6,1001)
1001 FORMAT(38HONUMBER OF CONSTRAINTS HAS EXCEEDED 90)
NCS = 90 = NCSTR
35 D0 19 1T = 1,NCS
NCSTR = NCSTR + 1
'KUDE{NCSTR)Y = KODX(1)
CSIMCSTR) = CSXUI)
NPROGINCSTR) = NPRO(T)
KPROGINCSTR) = KPRO(I)
19 CONTINUE
20 CALL LISTC
CALL PLNT1 (NSCALEsT715515,6)
T =1.0
DO 17 1=1,20
YEAR(I) = TREF + T - 1,
Y(I) = AMOD{YEAR(I),100.)
177 =T + 1.0
WRITE (6,903)
NLV = 0
DD 33 I = 14NV
DO 31 J = 1,M
IFCIVEHIJ).NE.I) GO TO 31
NLV = NLV + 1
KVEH(I) = NLV
KVEHI(NLV) = |
GO TO 32
31 CONTINUE
: GO TO 33
32 1A = VEH{1,1)
18 = VEH(2,1)
IC = VEH(3,1)
10 = VEH{4,1)
WRITE(6,+905) I.STG(IAD.STG(IB).STG(IC) STG(ID).RCUS?(!)
33 CONTINUE
DN 335 | = 1,M
NX = IVEH(I)
335 CALL AFRMT (NX,VNAM{I})
DO 39 PROG = 1,N
39 CALL REVLUS
22 DO 23 I=1,N
" NOPII) = O
RFLI) = R(ID
SFUIY = S(I)
CFLI) = c(1)
SUSTF(I) = SUS (I}

@

NDSFUT) = NYRSST(I])
NSSFUI) = NSTRST{(I) ,
NSXFUT) = NSTREX(I)
LNDF(I) = LNDATE(I}

23 NSRF{I) = NSTRRC(])
DO 24 I=1,M
24 LVSF(I) = LVS(I)
IF(FINISH.GT.1) GO TO 21
D0 25 I=ISTRT,IFIN
25 CNTRVL(1) = ASTR
NOP = 1 1F NO CHANGES ARE ALLOWED IN PROGRAM VAR!ARLES
21 D0 26 I = 1,4NCSTR
J = NPROGL])
IF (KODE{1).EQ.8) NOP{J) = )
26 CONTINUE
27 QUT = .FALSE.
D0 61 PROG = 1,N
IF(NOP(PROG) .EQ.1) GO TO 61
CALL CONSTR
IF {IERR.NE.O) WRITE (6'91) PROG
61 CONTINUE
91 FORMAT('OWARNING ~ CONSTRAINY VIOLATED IN PROGRAM NUMBER',13)
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0143
0144
0l45
0146

0147
0148
T ul49
0150
0151
0152
0153
0154
0155

0156

0157
0158
0159
0140
0161
alee
0163
0166
0165
G166
0167
ol68
0169

0170
0171
Cl72

0173
0174
0175
0176
0177
0178
0179
0180

o181
0182
o183
0184

0185

0186

0187
0188
0189
0190
0t9l
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209

0210
0211

0212
0213
0214
021%
0216

[aNalal

C

[+

DO 300 ITER = 1,MAXITR
IPRNT = ©
IF (ITER.EQ.MAXITR) IPRNT = ]
DO 200 PROG = 1,N
100D INDICATES WHAT TYPE OF CHANGE IS BEING MADE- 100D=0 INITIALLY
14 SKIP = (TPRNT.EQ.0.AND.ITER.GT41),0R.PRUG.NE.1.OR.TODD.NE.O
IF (SKIP.AND.NOP{PROG}.EQ.1.AND,PROG.NE.1) GO TO 195
15 DD 30 J=1,20
TOTAL{J) = O,
30 WEJ) = 0.
If (SKIP) GO TO 55

40 XT = 0.
ST = 0.
D0 50 I=1,N

FLAGR = * [NDICATES A CHANGE [N DEVELOPMENT DURATION
FLAGR(T) = BLANK
FLAGS = * INDICATES A CHANGE IN START DATE OF DEVELOPMENT
FLAGS{I) = BLANK
IF {RUIV.NELRF(I)) FLAGR(I) = ASTR
IF (SUI)JNE.SF(1)) FLAGS(I) = ASTR
X = NYRSST(I)
ST = ST + SUS(I)%X
50 XT = XT + C(I)
WRITE (64+90) TREF,TITLE
WRITE (6,492)
DO 53 I=1,N
IF(1.GT.NMIS+NSPR) GO TO 52
K = NYRSRC{I])
TFIK.EQND.ORLTLGT.NMIS) RECUR{1,1) = 0,0 .
WRITE (6994) T1yNAMELT) oSUT)oFLAGSUI) 4COT) 4RUTDZFLAGRIT)4SUS (1),
X NSTRST(I)yNYRSSTUI)¢NSTRRCEE) yNYRSRCU I}y {RECUR{Jo1) 9d=1,K)
60 70 51 ’
52 NOM = | -~ NMIS - NSPR
HRITE(6+93) T,LABELINOM) ySTT)oFLAGSCI)oCUI)4RET)FLAGRIT) SUSLI),
X NSTRSTUID}4NYRSST(I) ¢NSTRRC(I),NYRSRC(1)
51 K = NYRSFX(I)
If (K.EQ.0) GO TO 53
WRITE (6,98) NSTRFX{1) NYRSEX{TI)y(RFIXD{JIy1),J=1,K)
53 CONTINUE
WRITE (6495) XT,ST
IF {ITER.NE.1) WRITE (6,902)
WRITE(6+96) YEAR
WRITE (6,497}

CALL PLOT2 (IMAGE,Y(16),Y(1),PMAX,PMIN)
DO 54 1=1,1000
54 XLVSUM{I,1) = 0.0

55 CALL TCOSTS (BLANK,ASTR)

IF(1LS.GT.20,0R.LS.LE,O0) GO TO 78
XL = 0.
IF LEVEL(1) AND {2) ARE INPUT AS INTEGER YEARS, THEN THE PROGRAM
TAKES THE AVERAGE SPENDING OVER THE PERIOD ENCOMPASSED BY THESE
YEARS AS THE DESIRED BUDGET LEVEL
00 76 I=LS,LF
76 XL = XL+TOTAL(L)
XL = XL/FLOAT(LF~LS+1)
no 77 1=1,20
77 LEVELLD) = XL
78 IF {SKIP) GO TO 80
WRITE (6,99) (W(I),1=1,JS)
WRITE (6,990} (FIXED(1),1=1,4S)
WRITE (6,991) (TOTAL(1),1=21,45)
WRITE (6,993) CNTRVL
WRITE-16,992) (LEVEL(I),1=1,J5)
IFIKSTAT .GT.0) WRITE(64994} (XMODE{I),I = 1,J5)
TFIKSTAT.GT.0) WRITE({6,995) (UB(1)y, I = 1,45}
CALL PLOT3{FLET,Y,FIXED,JS)
IF{KSTAT.GT.0) CALL PLOT3(ULET,Y,U8,JS)
IFIKSTAT.GT.0) CALL PLOT3(MLET,Y,XMUDE,JS)
CALL PLOT3 (ZERO,Y,LEVEL,IFIN)
CALL PLOT3 (ASTR,Y,TOTAL,JS)
80 SQD = 0
DO 100 I=ISTRT,IFIN
SOD = (TOVAL(I)-LEVEL{1))*%2 + SQD
100 CONTINUE
RMS = SORT {SOD/FLOAT(IFIN-1STRT+1))
SAVEX = RMS VALUE AT BEGINNING OF ITERATION
IF (PRNG.EQ.1.AND.IUDD.EQ.0) SAVEX = RMS
IF (SKIP) GO TO 110
RMS1 = VALUFE OF RMS USING INPUT DATA
TFCITERGEQ. L) RMS1 = RMS
WRITE (64199) RMS,YEAR(ISTRT),YEARLIFIN)
WRITE (6,298) ITER
WRITE (6,399)
CALL PLDT4 (13,PRGLV)
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0217
0218
0219
0220

0221
0222

0223

0224
0225

0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
240
0741
0242
0243

0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254

0255
(31
0257
0258
0259
0260
0261
. 0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
Uras
02176

n217
0278
0279
0280

0241
0282
0283
0cis4
0285
0286
0287
0288
0289
0290
0291
0292

0293
0294

[+

WRITE (64499)
IF(MOS.EQ.2.0R.MOS.EQ.3) RETURN
110 IF (UUT) GO TO 400
IF (ITER.EQ.MAXITR) GO TO 300
SAVER = RMS VALUE AT BEGINNING OF PROGRAM CHANGE CONSIDERATIONS
1IF(100D.EQ.0) SAVER = RMS
IF{RMS.LT.SAVER) GO TO 190

CALL SHIFTS

IF (MYFLAG.EQ.1) GO TO 14

190 100D = O

SAVER = VALUE OF RMS AT END OF ITERATION

JF{RMS.LT.SAVER.AND .PROG.EQ.N} SAVER = RMS

195 IF{PROG.LT.N) G0 TO 200
1F { SAVEX.NE.SAVER) GO TO 300
IF (IPRNT.NE.O) GO TO 400
SKIP = LFALSE.
ouT = JTRUE.
GN T0 15

200 CUNTINUE

300 CUNMTINUE
WRITE (6+390)
GO TU 403

400 WRITE (64299)

403 WRITE (64,906) (YEAR(I) 151,4JS)
WRITE (64907)
DO 402 T=14NLV
XLVTUT = 0.0
00 401 YI=1,JS

401 XLVTOT = XLVTOYV + XLVSUM(TT,1)

XLVSUM({TT,1) = NUMBZR UF LAUNCHES IN YEAR 1 FOR VEH. KVEHI(I)

402 WRITE (6,908) KVEHI{I ) XLVTOT, (XLVSUMITTI,1),11=1,4S)
IF{SAVFR,LT.RMS1 ~ .4) GO TO 404
WRITE(6,909)

909 FORMAT {(46HOINPUT ASSIGNMENT 1S OPTIMUM SMOOTHED SOLUTION)
60 T0 7

404 NNMI = NMIS + NSPR
DO 9 I = 1,NNMI
IF{ABSIS(T) + R(I) ~ SF{I) - RF{I)).GE,.O1) GO TO 13
IF{NYRSST(I).NE.NDSF(1)) GO TO 13 . -~
IFINLVP(I).EQ.0) GO TO 9
IF(LNDATE(I).NE.LNDF(I)) GO TO 13

1J = NLVP(]) —
H = LVARY{1)
00 11 II = 1,14
X = LVS(H) = LVSF{H}
IF(ABSISII) + X - SF{I)).6E..01) GO TO 13
11H=H+1
9 CONTINUE
IFINJEQ.NNMI} GO TO 7
NNMI = NNMI + 1
DO 10 I = NNMI,N ’
IF(ABS(S(I) + R(I) - SF(I) = RF({1)).GE.01) GO TO 13
IFINYRSST{1).NE.NDSF{1)) GO TO 13
IF(ABS{CF(1)~C(]1)).GE..001) GO TO 13
TF(ABSISUSIT) ~ SUSTF(I)).GE..001) GO TO 13
10 CONTINUE
7 FINISH = MITR + 1
G0 TO 12
13 FINISH = FINISH + 1
12 NCSTR = NCSTR - NCS
RETURN
90 FURMAT (1H1415X,14HREFERENCE YEAR,FT.0,5X,10A4)
92 FORMAT (78HOPN NAME START DEVL YRS SUST SS SD RS RD R
XECURRING OR FIXED ITEMS /1M )
93 FUFMAT (13,1X44HUEV y12,F6.091XeAl4FT.0y)F4.0,1X,A1,F5.0,414)
94 FORMAT (1341XyA69F6.041X9ALyFTe0yF4,001XyA1,F5.0,414712F640)
95 FORMAT (20X;4Hmm==yBXy4H===—/2Xy SHTOTALy 12X+ F6.0yF11.0)
96 FORMAT (1H1,30X,4THTOTAL PROGRAM COSTS AND LAUNCH VEHIGLE SCHEDULE
¥  JO6HOYEAR +4X420F6.0)
97 FORMAT (BHOPROGRAM)
98 FORMAT(44X,214912F6,0)
99 FURMAT (6HOSUM ,4X,20F6.0)
107 FOKMAT (44X4214412F6,.1)
199 FOPMAT (6HORMS =,F8.0,5X, 18HSMOOTHING INTERVAL,F6.0,5H THRU,F6.0)
298 FORMAT (10HOITERATION, I3)
299 FORMAT (11X,11H FINAL CASE)
390 FORMAT {11X,16H MAXITR EXCEEDED )
399 FGRMAT (1H1)
499 FORMAT (1MO0,50X ¢4HYEAR )
902 FORMAT (1HO,40X,34H% INDICATES CHANGE FROM INPUT DATA)
903 FORMAT (1HM1,30X,19HRECURRING COST DATA /1H0,8X,3HKEY, 10X,
% GHNAME ,24X,9HUNIT COST /1M )
905 FORMAT (10X,12910Xy4A%4410X,F10.2)
906 FORMAT ({1H1,30X,35HLAUNCH VEHICLE REQUIREMENTS BY YEAR /

<
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0295
0296
0297
n298
0299
0300
0301
0302
0303

% G6HOYEAR 46X420F6.0)

907 FORMAT (11HOLV TOTAL)

908 FORMAT (1Xy12+FB.2420F641)

990 FORMAT (6H FIXED,4X,20F6.0)

991 FURMAT (6H TOTALs4X,20F6.0)

992 FORMAT (6H LEVELy4X,20F6.0)

993 FURMAT {8X,20(5X,A1))

994 FORMAT{6HO MODE +4X,20F6.0)

995 FORMAT(12H 50 PER CENT/8H CONFI1D.,2X,20F6,.0)
END

TOTAL MEMURY REQUIREMENTS 0022AC BYTES

F88~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISToNCALu“AP
VARIABLE DPTIONS USED — SIZE={126976+24576)
NAME MOX02SS(R)

IEWO000
IEWO0461
1EVWQ46]
1tW0461
1EWO0461
{EHO461
1EW0461
TEAO4K1L
tEvinDabh )
TEWQ4s]
IEW0461
1E40461
TEWN461
1EH 0461
1EWO46L

I18COM=
INPUT
FRXPL=
LI1STC
PLOTL
AFRMT
REVLUS
CONSTR
PLOT2
TCOSTS
PLUT3
PLOTA
SHIFTS
SORT

CONTROL SECTION

NAME

SMUOTH
SAVFR
SAVEL
5AV2
SAV3
SAVALL
VARNCE
SCRACH

ORIGIN

00
2280
3270
4238
5218
5898
9588
A098

ENTRY ADULRESS
TOUTAL LERGTH

S459MOX02SS NOW

MODULE MAP

ENTRY
LENGTH NAME  LOCATION NAME

22AC
¥CO
FC4
FEO
280
3Aa1C
anc
6A60

00
10AF8

REPLACED IN DATA SET

18/12/29

DEFAULT OPTION(S) USED

tOCATION

NAME

LOCATION
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0001 SUBROUTINE STGNMI
C DETERMINE NUMBER OF COMPONENTS ACTUALLY USED AND ASSOCIATED
4 RECURRING COSTS

c

0002 REAL NPERPD

0003 INTEGER#2 NUyNBY ;MODE yNOB,FINISHNSTGNFMLyNFMU,KODS+MAS+LABS,
1 LABFvLABlvNPSTGvNPAD'NPFAM,NFS,NPINTL'NPINTU'MAPS,MAPF,MAPI'VEH.
2 NMULT,NONREC,NYD‘lS.MAT'LYR.LETT'LYD,MIN,KDUT'LTRvNINTVR'NTGYTRv
3 MAF MAIC

0004 CUMMUN/SAVSARICOR,PUJ(3),SRJ(3'3).NU(40)'NBVI40).NOB(“O)'RINTIQO)'
1 PLCINT{40) 4 XLT(40), PLCT(40) ,UPP( 40} ,TAT(40),TAMT(50)+SR(40,3),
2 MODE{40,3),PLC140,3)

0005 COMMON/SAVEL/ FINISHyNSTGyNCI,ILY,LABF(30),LABS(40),LABI(40),
1 NFEML{40) yNFMU(40) ,KODS(40) 4STS(41)4STG{40),VLRISO0),WPRI50),
2 RPLMI50),MAS{40,3), RXD(12,50)

0006 CUMMUN/SAV3/GRO'GUESSvLP,NSULyMSOL'NP'MOS'NMIS'NSPRyNPERPD(30)'
1 PAD(30) s LTR{50),PLR{S0),RDIST(56,4),ALPI14,60)
0007 COMMON/SAV4/ MAF(30,3), MAIC(40,3),

* NPAD(2,60) yNPFAM{30,5),NPINTL(30,5)NPINTU{30,5),
1 NFS(AO;A)'NPSTG(BOyIO)'MAPS(30.10).MAPFI30,10).MAPI(30le)n
2 PEAMD{30,5452) s PFAMS(30,5,2)4PINTS(30,5,2),PSTGD(30+10+2)»
3 PSTGS130,10,42)
0008 COMMUN/SAVALL/LCK.SLO.NM.NEXD.NV.NUMD.MYRS.LZOPT(B)'NYD(Qb).MAT(66
l)'SUST(hé)'DSI46).LYD(#b)'YD(ﬁb)'IS‘102)'LVR(252)oLETT(250)v
2 MlN(ZSO).YRLM(250).VEH(4'60),NONEEC(lZO,ZO).NMULT(ﬁO-SO)

0009 CUMMUN/TEMP/VNM(Z,ZSO).lFLAGyKl.NEXT,LUUY,SAVS!éO)yKUUT(QO)v
1 NIMTYRI40,20) 4NTGYTR(40,20,2)RECURI60,20,2)
0010 COMMUN/SCRACH/ 11,NUS(40) ,MSAVE(40),ISAVE(40},KLUE(40),

lSIGYHN(“O.ZO).RINTMX(QO.ZO)ySTGHAX(QOqZO.Z)'STGYTR(“OvZOpZ)y
2 RINTYR(40,20),NUM(1047)

c
0011 1F {IFLAG.GE.1) GO TO 621
C FIND MAX NUM OF EACH STAGE AND INTEGRATION POSSIBLE
0012 ) 00 661 1 = 14NSTG
0013 NUStI) = 0
0014 D0 661 J=14MYRS
0015 STGYTR{I4d91) = 0,0
0016 661 STGYTR(I,4J,2) .= 0.0
0017 IF(NCI.EQ.0) GO TO 665
0018 DO 662 1 = 1,NCI
0019 D0 662 J = 14MYRS
0020 662 RINTYR({E,J) = 0.0 R
0021 665 DO 6500 I = 14NM
0022 IFIYRLM(I).LT..,001) GO TO 6500
0023 J = LYR(T}
0024 JX = LETT(I)
0025 K = LTR{JX)
[ MSAVE & ISAVE INDICATE IF THAT STAGE OR INTEGRATION HAS ALREADY BEEN
[ COUNTED FOR MISSION NM
0026 DO 9003 17 = 1,40
0027 MSAVE(1I2) = 0
0028 9003 ISAVE(1Z) = O
0029 DN 650 11 = 14NV
0030 IFCITEM(VNM(Ll,1),11,1).EQ.0) GO TO 650
0031 X = NMULT{I1,J9X}
0032 DO 649 MS = 1,4
0033 IA = VEH{MS,I1)
0034 IF{1A,EN.0) GO TO 650
003% IFI{MSAVE(IA).EQ.1) GO TO 644
0036 STGYTR{TA,JeK) = YRLMUI}&X + STGYTR{1A,J4K)
0037 MSAVE(TIA) =1
0038 644 IFI(NCI.FQ.,0) GO TO 649
0039 1F{MS.ER.4) GO TO 650
0040 : IFIVEH{MS+1,11).EQ.0) GO TO 650
0041 L1l = VEH{MS+1,11)
0042 DO 645 M1 = 1,4NCI
0043 IF(ISAVE(MI).EQ.1) GO TO 645
0044 DO 646 KY = 144
0045 - IF(NFML(MI).NE.NFS{TA,KY)) GO TO 646
0046 DO 647 K2 = 1,44
ova? TFINFMU(MI) LEQ.NFSIL1,KZ)) GO TO 648
0048 647 CONTINUE
0049 646 CONTINUE
0050 GO TU 645
0051 648 RINTYR{MI J) = RINTYR{MI,J) + YRLM{1)=X
0052 ISAVEIM]) = 1
0053 645 CONT INUE
0054 649 CONTINUE
00655 650 CONT INUE
0056 6500 CONTINUE
0057 DO 668 J = 1,4MYRS
0058 DO 668 I = 14NSTG
0059 668 STGYHW(TI,J) = STGYTR{I,J91) + STGYTR(1,J,2)
0060 GO TO 673

c .
C DETERMINE NUMBER OF EACH STAGE AND INTEGRATION USED IN LAST ITERATION BY YEAR

D-T2
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c FOR FUTURE PRINT QUT
0061 621 DO 623 K=1,2
0062 DO 623 J=14MYRS
0063 D0 623 1=1,NSTG
00646 STGMAX(ToJsK) = NTGYTR(I,J,K)
0065 STGMAX(1,J,K) = STGMAX{I,J,K}/10.0
0066 623 STGYTR{I,JsK) = 0,0
0usT IFINCI.EQ.0) GO TO 9000
[F114%:] DO 624 J=1,MYRS
0069 DO 624 1=1,NCI
0070 RINTMX(1,J) = NINTYR(I,J)
0071 RINTMX(1,J) = RINTMX{1,J3/10.0
0072 624 RINTYR(1,J0) = 0,0
0073 9000 DO 622 J=1,NM
0074 IF(YRLM{J).LT..001) GO TO 622
n07% 1 = MIN(J)
0076 K = LYR(J)
0077 JX = LETTL)
0o78 ITR = LTR(JX)
0079 X = NMULT(1,JX}
0080 . DO 625 MS = 1,4
U8l L = VEH(MS,1)
0042 IF (L.EQ.0) GO TO 622
00#3 STGYTRIL,KsITR) = STGYTRIL,KyITR) 4 YRLM{J)*X
0086 IF INCT.FQ.0) GO TO 625
0085 IF (MS.FR.4) GO TO 622
0046 IF (VEHIMS*1,1).EQ.0) GO TO 622
nuav L1 = VEHIMS+1,1)
LT D0 626 MI=1,NC1
0089 00 627 KY=1,4
0090 IF(NFMLIMI ) NEJNFSIL,KY)) GO TO 627
00721 D0 628 KL = 1,4
0092 IF (NFMU(MI).EQ.NFSIL1,KZ)) GO TO 629
0093 628 CONT INUE
0094 627 CONTINUE
0095 G0 TO 626
0096 629 RINTYR(MI,K) = RINTYR{MI4K) + YRLM{J)*X
0097 626 CONTINUE
0098 - 625 CONTINUE
0099 622 CONTINUE
0100 IFINCILE0.0) GO TO 9001
oiol 00 691 1=1,NCI
0102 DD 691 J=1,MYRS
0103 691 IF(RINTYR(I,J)oLT,,001) RINTYRII,J) = RINTMX(I,J)
C CHECK NUMBER OF LAUNCHES CALCULATED VS. NUMBER OF LAUNCHES USED IN LAST
c ITERATION
0104 9001 IF(LCK.EQ.0.0R.MOS.EQ.1.0R, HDS EQ.3) GO TO 4100
0105 D0 676 K = 1,2
0106 D0 676 J = 1,MYRS
0107 DO 676 1 = 1,NSTG
ol08 IF(ABS(STGYTRUI4JyK) =~ STGMAX(I,J¢K))oGTo0.001,ANDeSTGYTRII »J oK) o
‘16T .0,001.0R.{ IFLAG.LE.1,AND.NU{1),LT.0)) GO TO 677
0109 . 676 CONTINUE
ollo 4100 WRITE(64+4101)
o1l - 4101 FORMAT (1HO,4X, 4OHTHE OPTIHUH SOLUTION HAS BEEN DETERMINED)
c
0112 678' CALL VEHRC
c
0113 IFLAG = O
0114 IF(LOUT.EQ.0) RETURN
0115 D0 112 1 = 1,NUMD
o116 IF(KDUT(1),EQ.0) GO TO 112
o117 LT = KOUT(I)
0118 SUSTII) = SAVS(LT)
0119 112 CONTINUE
0120 RE TURN
c
0121 677 IF{IFLAG.LE.3) GO TO 679
0122 WRITE(6,8005) .
0123 8005 FORMAT(49HOMAXIMUM NUMBER OF ASSIGNMENT ITERATIONS EXCEEDED)
0124 GO TO 678
c DETERMINE HARDWARE COSTS BY YEAR BASED ON LAST ITERATION
0125 679 DU 8013 1 = 1,NSTG
0126 KLUE(T) = 0
0127 DO 8014 J = 1,MYRS
0128 i IF(STOYTRIT 4 Je1)aGT.0.01.0R.STGYTRIT9J0s2).GT,.01) KLUELT) = )
0129 8014 STGYHW(T4J) = STGYTRUE,Js1) + STGYTR{T,J,y2)
0130 IFIKLUELT) EQ.1) GO TO 8013
0131 DO 8016 J = 1,MYRS
0132 STGYTR{I,J51) = STGMAX{T,4J,1)
0133 . STGYTRUI,J92) = STGMAX(I,J,2)
0134 8016 STGYHW(I,J) = STGYTR(I,Jy1) + STGYTR{I,J4,2)
0135 8013 CONTINUE
c
C ADD INITIAL REUSABLE PURCHMASE PRICE TO DEV, COST DS

0136 672 IFUIFLAG.GT.1.0R.FINISH.GT.1} GO TO 673

D-73
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0137 NX = NSTG + 1
0138 DO 674 11 = 1,NX
0139 READIS545000) JsNX2y X3y X44XS5
0140 IF{J.EQ.0) GO TO 6735
0141 IFUI1.EQ.1) WRITEl6,5003)
0142 DO 675 I = 14NSTG
0la3 IF(J.EQ.KODS(1)} GO TO 6755
0144 675 CONTINUE
0145 WRITE(64+5001) 11
0146 IFLAG = 100
0147 . GO TO 674
0148 6755 NOB{1) = NX2
0149 o XLT(I) = X3
0150 TATII) = X4
0151 IFIX5.6T.,001) PLCT(]) = ALOG(XS)/ALOG(Z )
0152 IF(X5.LE«e001) PLCT(I) = 0.0
0153 WRITE(6+5002) JyToNULT)oUPPUT)yNOB(I)yXLTUI)yTATLI) yPLCTI(I)
0154 674 CONTINUE
0155 6735 IF(IFLAG.EQ,100) RETURN
0156 673 K = 0
0157 D0 710 I = 1,NSTG
0158 FFCINU(T)EQe0)oOR{IFLAG.GE.1.AND.NU{T).GE.O)) GO TO 710
0159 IF{IFLAG.EQ.O0) GO TO 709
0160 NUSt1) = Null) .
0161 11 =1
C ITERATES ON INITIAL QUANTITY TO BE PURCHASED
C
0162 CALL REUSE
c .
0163 709 N1 = MAS(I,1)
D164 - IF{NULT).LT.0) LCK = 1
016% X = NU{I)
0166 TF(X.LT0) X = =X
0167 Y = NUS{T)
0168 DSINI) = DSINI) + (X+Y) * UPP(I)
0169 IF{K.EQ.0) WRITE (6,211)
ol70 K =1
0171 WRITE{6,208) NI.DS(NI).STS(l).STG(llyNYDQNl).LVD(N!)
o172 WRITE (6,209) X
0173 710 CONTINUE
’ C MAKE ADJUSTMENT FOR BATCHING OVER YEARS
0174 DO 663 1 = 1,NSTG
0175 IF (NBY(1}.EQ.1) GO TO 663
0176 IA = 2
0177 . I8 = NBY(])
0178 ic =1
0179 666 DO 664 J= 1A,18B
0180 IF (J.GT.MYRS) GO TO 700
0181 664 STGYHW(I,IC) = STGYHW(1,1C) + STGYHW(1,J}
0182 - 700 DO 667 J = 1A,18B
o183 IF (J.GT.MYRS) GO TO 663
0184. 667 STGYHW(I4J) = STGYHW({1,IC)
0185 IA = 1A + NBY(])
0186 I8 = IB + NBY(I)
0187 IC = 1C + NBY{(1)
0188 « GO TO 666
0189 663 CONTINUE
0190 IF{IFLAG.EQ.0) GO TO 9006
0191 s - DD 90nS I = 1,NSTG
0192 . IF{KLUE(1).EQ.0) GO TO 9005
0193 -t DN 3002 J = 1,MYRS
0194 . . IFCSTGYTRIT Iy ) et Too01) STGYTRIT4Jol) = STGMAXIT,4Jy1)
0195 k] 1F (STGYTR(I,J¢2).LT,.01) STGYTRI!'J.Z) s STGMAX(1,Js2)
0196 IF(STGYHW(19J)eLToa01) STOYHW(I4d) = STGYTREI,Jy1)4+STGYTR(1,0,2)
0197 9002 CONTINUE
0198 9005 CONTINUE
0199 : 9006 DO 9007 K = 1,2
0200 D0 9007 J = 1,MYRS
0201 - . D0 9007 1 = 1,NSTG
0202 9007 NTGYTR(I4JeK) = STGYTRII,J,K}*10,0
0203 IF(NCI.EQ.0) GO TO 9009
0204 DO 9008 J = 1,MYRS .
0205 DO 9008 I = 1,KC1
0206 9008 NINTYR{I,J) = RINTYR(I,J)210,0
C .
) C DEYERMINE VEHICLE RECURRING COSTS BY YEAR AND LAUNCH SITE
0207 o 9009 DO 632 I=],NV
0208 DO 635 J=1,MYRS
0209 ' RECUR(I4Jy1) = 0.0
0210 R 635 RECUR(1,J4,2) = 0,0
0211 - DO 633 MS = 1,4
0212 : K = VEH(MS,I1}
0213 o . IF {(K.EQ.0) GO TO 632
0214 " 9004 DO 634 J= 1,4MYRS
0215 . IF{STGYHW(KyJ).LY.0,001) GO YO 634
0216 _IF(MODE(K,y1).NE,O0}) GO TO 8015

D-Th
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0217
0218
0219
0220
0221
0222
0223
0224
0225
0226
02217
0228
0229

0230

0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257

0258
0259
0260
0261

0262

HDWR = SR{Ky1)*STGYHW (K, J)**PLC(Ky1)
GO TU 8010
8015 LX = MODE(K.1}
IFISTGYHW (K, J) o LE.POJILX)) HDWR = SRJI(LXy1)/STGYHW(KJ)
IF(STGYHW (KyJ) oGToPOJI(LX)) HDWR = SRI{LXy2)+SRIILX+3)/STGYHWIK +J)
8010 DO 692 L = 1,2
IF(STGYTR{KsJsL)alT..001) GO TO 692
M=L+1
IF(MODE(K,M).NE.O) GO TOD 8011
RECUR( T 9JoL)I=RECURL T pJoL) +HDWR+SR{K MIESTGYTRIK ¢ Jy L) %%PLCIK M)
GU TO 692
8011 LX = MODE(K,M)
IFISTGYTRIKyJ oL)LE.PDJILX)) RECUR{I+J sL) = RECURLI»J L)
1+ SRJIILXy1}/STGYTRIKeJ oL} + HOWR
IF {STGYTRIK,J sL)oGT.POJILX)) RECURLT,J 4L) = RECUR(T,J L) +
1 SRI({LX92) + SRIILX93)/STGYTRIKyJ »L) + HOWR
692 CONTINUE
634 CONTINJYE
IF(NC1.EQ.0) GO TO 633
IF [MS.EQ.4) GO TO 632
IF(VEH{MS+1,1),EQ.0) GO TO 632
K1 = VEHIMS+1,1)
DO 636 L=1,NCI
LD 637 KY=144
IF (NFMLIL)NE.NFSIK,KY)) GO TO 637
DO 638 KI = 144
IF (NFMUIL).EQ.NFS(K1,KZ}) GO TO 639
638 COMTINUE
637 CUNTINUE
G0 TU 636
639 DO 640 J = 1,MYRS
IF(RINTYR(LyJ).LT..0001) GO TO 640
HOWR = RINTULI*RINTYR(L,J)*3PLCINT(L)
RECUR(I,d91) = RECUR(I+Jel) + HODWR
RECUR(T9J92) = RECUR(IyJy2) + HOWR
640 CUNTINUE
636 CONTINUE
633 CONTINUE
632 CONTINUE
99 RETURN
208 FORMAT (14,6X92F12,2,5X9A%s1Xy14HSTAGE HARDWARE,29X,13,9X,13}
209 FORMAT (6X, 2THNUMBER OF UNITS PURCHASED =, F5,.1)
211 FORMAT (33H1CHANGED QUANTITIES BRANCHED UPON/1HO,6HNUMBER, 5X,

1  11HDEVELOPMENT, 2Xy 1OHSUSTAINING, 50X, 10HYEAR AVAIL, 2X,
2 9HLAST YEAR//)
5000 FORMAT (1242Xy1292F6.19F643)
5001 FORMAT (4SHOKODE NUMBER INCORRECT ON REUSABLE STAGE CARD, 16}
5002 FORMAT (14,16, 18y F10.1, 16y F11.0¢ F10.0, F8.2)
5003 FORMAT (22H1 REUSABLE STAGE DATA//5H. KODE,3X,5HORDER+3X+SHUNITS,
2 3X s SHPRICE 93X+ 4HTYPE 93X ¢ BHLIFETIME, 3 X, THTA TIME,3X42HLC)
END

TOTAL MEMORY REQUIREMENTS 002314 BYTES



FBB~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LI1ST,NCAL,MAP

VARIABLE OPTIONS USED - SIZE=(126976+24576)

1EW0000 NAME MOXO02SM{R)

1EW0461 ITEM
1EW0461 [IBCOM=
1EW0461 VEHRC
1EW0461 REUSE
IEW0461 FRXPR=
1EW0461 ALOG

MODULE MAP
COMTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME
STGNMI 00 2314
SAVSAR 2318 ASC
SAVEL] 2078 FCa
SAV3 3040 980
SAVa 46C0 3188
SAVALL 7848 3a1C
TEMue B268 4110
SCRACH F378 6A60
ENTRY ADURESS 00
TOTAL LENGTH 15008
*oesMOX025M NMW REPLACED TN DATA SET
FORTRAN IV G LEVEL 1, MOD 4 TCOSTS DATE = 71312 16/52/59
0001 " SUBROUTINE TCOSTS (BLANK,ASTR)
[ CALCULATE TOTAL COSTS
4
0002 DOUBLE PRECISION NAME
0003 LOGICAL SKIP,EXT,ACCL
0004 REAL NPERPD
0005 INTEGER H,PROG
0006 INTEGER®2 LTR,VDPL,NSYR.NSFX'NRFX.NYRSST.NSTRFX.NPRDG,KPROG.KODE'
1 NYRSFX'KUDEM,KODESP.VEH,NMULT.NDNREC'NYD.lS'MAT.LYR'LETT'LVDoMlN
2,FINISHyNSTGyNFML yNFMU 4KODSMAS 4 LABS, LABF,LABI,
6 KVEH!,LABEL'LVARY.LVD'IVEH'LVS'LVSF.NOP'NSSF'NSRF'NSXF'NDSF
0007 COMMON/SAVRT/RVAR(20,50)
0cos8 COMMDN/VARNCE/KSTAT.VAR!(40).VARF(SO).VARM(56).FMVAR(2'30)v
1 FIVARI3,40),PLVAR(3,56)ySVAR(5,40)
0009 COMMON/SAVEL/ FINISH,NSTG,NCI,ILY,LABF{30),LABS{40),LAB1{40},
1 NFML(#O)9NFMU(#0)'KGUS(4O)'STS(41).STG(40).VLRI50)'NPR(50)'
2 RPLMISO),MAS{40,3), RXD{12,50)
0010 CUMMUN/SAVALL/LCKpSLO'NM'NEXD.NV.NUMD.MYRS'LZUPT(8)cNYD(k&)'MATIhb
l)oSUST(QbDyDS(kb)'LVD(kb)'YD(kb)ylSllOZ)yLYR(252)'LETT(250)'
2 MlN(ZiO)'YRLM(Z50)'VEH(Q.GO).NUNREC(lZOyZO)gNMULT(bO'SO)
0011 COMMON/SAVER/  RFIXD(12,84)
0012 COMMUM/SAVZ/EXT'ACCL.KNSTG'KNFAM,KNCI.KNP.KNMIS'JFLAGoTREFvNCSTR'
1 PMAX'PMIN'lSTRT'IFlN.HAXlTR.MlTR'KUDESP(b)leTLE(lO)vLEVEL(ZO)v
2 CNTRVL(ZO)vFlXED(ZO).KODEM(SO)yNSYR(50|'NSFX(SO).NAME(56)v
3 YDPL(Sé)gNRFX(50).NYRSST(84)'NSTRFX(BQD,NVRSFX(BQ)vSUS(84)'C(8#)
4, R(B&), 5(84),CS(90) 4NPROGI90},KPROG{90)}, KODE{90)
0013 COMMUN/SAV3/GRO'GUESSvLPvNSOLvHSUL‘NP.MUSvNM]S'NSPR'NPERPD(30)'
. 1 PADL30),LTRIS0),PLRI50) JRDIST(56,4)4ALPI14,60)
0014 COMMUN/SCRACH/M,N'NCS'PRUGVlODD'lERRiSKvaMYFLAGvJS'NSCALE‘5"
1 NSL(lO).TOTAL(ZO)'N(20),0(20)'XUUT(20),VDUT(ZO).RRR(ZO).VEAR(ZO)
2y Y(20)'KVEHI(50)yLABEL(50).LVARY(?O).LVD(70l'lVEH(70)'LVS(70)'
3 LVSF(BO)qVNAM(BO)'NOP(86)-RF(86)-CF(86)vSF(Bb)'FLAGR(Bb)'
4 FLAGS(nblyNSSF(Bbl.NSRFiﬂbl'NSXF(Bé)'NDSFlﬂb),SUSTF(Bﬁ).NLVP(Bb)
Sy NSTRRC(Bb).NYRSRC(Bb)'LNDFIBb)'NSTRST(86).LNDATE(Bb).NPRO(90)v
6 KPRO(9O),CSX(90),L2(46),RCOST( 60)y KVEH( 60), IMAGE(830)
7 XSCH(IO,70).PLSCH|lOy70)yXLVSUH(ZOv5O),RECUR(ZO:SO)'OUH(340)1
c 8 VTC(20)+XMODE(20),UB(20},DUMMY{1}
0015 PO 55 1 = 1,20
0016 55 VICi1) = 0.0
0017 JS= 0 .
0018 DO 70 L=l,N
0019 FLAG = 0.

D-76
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LOCATIDN



FORTRAN IV G LEVEL 1y MOD 4 TCOSTS DATE = 71312 16/52/59

0020
0021
0022
0023
ovzae
0025
0026
0027
0028
0029
0030

0031
0032

0n33
0034
0035
0036
0037
0038
0039
0040

0041
00a2
0063
0044

0045
0046
00a?
0048

0049
0050
0051
0052
0053
0054
0055
0056
0057

0058
0059
0060
0061
0062
0063
0064
0065
0066
0067

0068
0069
0070
0071

ou72
0073
0074
0075
0076
0017
0078
0079
0030
06081
0082
0083
0084
00RS
0086
0087
0NR8
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098

T = 1.0

AYRS = R(L) + 1.0

IF{L.LE.NMIS + NSPR) GO TO 30

NDUM = t - NMIS - NSPR

LX = LABEL(NDUM)

JX = MAT(LX)

IF(JX.GT.1000) JX = JX - 2000
30 DD 60 K=1,20

F = 0.

IT = T - S{L) + TREF

X = (T = S(L} + TREF) / AYRS

C X.LE.O PROGRAM DEV. HASN'T STARTED YET - X.GE.l PROGRAM DEV. IS OVER

IF {X.LE.O0.} GO TO 59
1F (X4GE.l.) GO TO 56
BETA DISTRIBUTION FOR C(L)

F = ({X*l1,=X))%*2} % 30, #» CI(L) / AYRS
IFIKSTAT.EQ.0.OR.SKIP.OR,F.LT..0001} GO TO 56
1F(L.LE,NMIS + NSPR) GO TO 31

IF{JXeLT.=-200) GO TO 56

IF(JIX.LT.-100) GO TO 41

IF(JX.LT.0) GO TO 42

A = FREXP(1.5*SVAR(4,JXT)/(1.0 + EXP({1.5%5VAR{4,JX)))
IFISVARL4,JIX)oGT.0001) VICLK) = VTCIK) + A®A*(EXP{SVAR(4,IX)})} ~
1 1.0)

GO TO 56
41 KX = -Jx - 100 ?
A = FREXP{1.52FIVAR(2,KX))1/{1,0 + EXP(1,5*FIVAR{2,KX)))
IFIFIVARIZ4KX)4GT..001) VICIK) = VIC(K) +
1 A®A{EXPIFIVAR{2,KX 1) - 1.0)
G0 10 S6
42 KX = = JX

A = FEEXP{1,5%FMVAR(1,KX)) /(1.0 + EXP{1.5%FMVAR{1,KX))}
IF(FMVAR( 1, KX).GT,,001) VTC(K) = VTCIK) + A%Ax
1 (EXPIFMVAR{1l, KX)) = 1.0)
60 TO 56
31 IF(PLVAR(2,L}.LT7..0001) GO TO 56
A 3 FREXP{1.5% PLVAR{2,L))/{1.0 + EXP(1.5%PLVAR(2,L)))
VIC(KY = VIC(K) + A%A{EXP(PLVAR(2,L)) - 1.0)
56 IF {NYRSST{L).EQ.0) GO TO 57
I = IT = NSTRST(L)}
IFUT.LY.0.0R.I.GE.NYRSSTIL)) GO TO 57
F = F 4+ SUS(L)
IF(KSTAT.EQ.0.OR.SKIP.OR4SUSIL) LT..0001) GO TO 57

IF(L.LE.NMIS + NSPR} GO TO 32
IF(JX.LT,-200) GO TO 57
IF(JX.LT.-100) GO TO 43
IF{IX.LT.0) GO TO 44
A = SUSILI®EXP{1.,5%SVAR(5,JX})/(1.,0 + EXP[1.5%SVAR(5,JX)))
IFISVAR{5¢JX}e6Tee001) VTC{K) = VTC{K) + A®A*(EXP{SVAR(54JX)})=~1.]}
GO T0 57
43 KX = -JX ~100
A = SUS(L)‘EXP(l.5‘FlVAR(3pKX))/(l 0 + EXP{1.5%FIVAR{3+KX}))}
IF{FIVAR(3, KX 1.6T,.001) VTCI(K) = VICIK) +
1 A=A*{EXP{FIVAR(3,KX)) - 1.0} .
GO 70 57
44 KX = -JX
A = SUSIL)SEXPLL1.5%FMVARI2,KX}) /(1,0 + EXP{1.5%FMVAR{2,KX)}))
IF(FMVAR( 2, KX)eGT.e001)} VTC(K) = VTICIK) +
1 A*AX{EXP(FMVARI2, KX)) = 1.0)
. 60 TL 57
32 IFIPLVARI3,L).LT..0001) GO TO 57
A = SUSILI®EXP{1.5%PLVARI3,L ))/(1,0 + EXP{1,5%PLVAR(3,L)))
VTICIK) = VTCIK) + A*A*(EXP(PLVAR(3,L)) - 1.0)
57 IF {NYRSRC{L).EQ.0) GO TO 58
1 = IT = NSTRRCIL)
IF(1.LT.0.0R.1,GE.NYRSRC{L)) GO TO 58
F = F + RECURII+1,4L)
IFI{KSTAT,EQ.0.OR.SKIP,OR.RECUR{I+14L).LT.,.01) GO T0O 58
A = RECURIT+1,L)I*EXP(LS*RVAR{I+1,L))/(1.0+EXP{1.5%RVAR{I+1,4L)))
VIC(K) = VTC{K) + A®A*(EXP(RVAR(]J+1l4L))} -~ 1.0}
58 IF (NYRSFX(L).EQ.0) GO YO 59
1 = IT = NSTRFX{L)
IF(T.LT.0.0R.1.GE.NYRSFX(L)) GO TO 59
F = F + RFIXDUI+1,4L)
JFIKSTAT.EU.O0.OR.SKIPLORLRFIXD{I+1yL) LT..OOOI) GO 70 59
IF(L.LE.NMIS + NSPR) GO TO 39
IF{JX.LT.~200) GO TO 59
IF(JIXLT,-100) LXX = LABI(-JX -~ 100}
IF(JUXeLT.0,AND.JIX.GE.~100} LXX = LABF(-JX)
IF(JX.GT.0} LXX = LABS(JX)
A = RFIXD(I41,L)*EXP{1.5*VARFILXX))/(1.0 + EXP{1.5*VARF{LXX)})
IF{VARFILXX)eGT.o001) VIC(K) = VTC(K) + A®A®(EXP(VARFILXX)) -1.0)
GO 10 59
39 A = RFIXDI{I41,LI*EXPL1.5*VARM{L))/(1.0 + EXPL1,5¢VARMIL)))
IFIVARM{L).GT..001) VTC(K) = VTICIK) + A®A*{EXP{VARM(L)} - 1.0)
59 DIK) = F#(GRN + l.)**(K~1)
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0099
0100
olol
0102
o103
0104
0105

0106° |
o107 -

0108
0109
o110
o111
o112
o113
0114
o115
ol16
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
o138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150

0151

0152
. 0153
0154
0155
0156
0157
0158
0159
0160
ol6l

D-78

C w

60

65

67

68
69
70

15

78

79
80
89

98
901

TOTAL ™M

(K) 1S TOTAL COST IN YEAR K

WiK) = WIK) + D{(K)

If (D(K).EQe0..AND.FLAG.EQ.1.) GO TO 65
1F (DIK)NE.O.,) FLAG = 1.

T=T+ 1.0

K = 21

K = K~1

JS = MAXO {(JS,K)

IF (SKiP) GO TO 70

IF(L.LE.NMIS+NSPR} :
INRITE (6998) LeNAME(L),(D(1)yI=1,K)
IF(L.GT.NMIS+NSPR) WRITE(6489) LoLABELINDUMI,(D(1)¢I=1+K}
If (NLVP(L).EQ.O0) GO TO 70

1J = NLVPIL)

H = LVARY(L)

DO 69 Il=1,1J

DO 67 1=1,20

XOUT(T) = BLANK

VOUTLI) = BLANK

XSUB = LVS(H)

IA = StL) - TREF + XSUB

18 = 1A+LVDIH)-1

DO 68 1=1A,I8B

IF(1.LT,1.0R.1.GT.20) GO TO 68

IC = 1-1A+1

IFI{XSCHIIC,H) oLT..01) GO TO 68
XOUT(T) = ASTR

VOUTU{1) = VNAM(H}

KK = IVEH(H)

1LV = KVEH{KK)

XLVSUMIT,ILV) = XLVSUM{I,ILV) + XSCH{IC,H)
CONT INUE : :

WRITE (6,901} (VOUTU(I)XOUT{1),y1=1,4K)
H=H+1

CONT INUE

D0 75 I=14JS

VIC(I} = VICUI)I*(1,0 + GRO)**(2%([-1))
TOTALUE) = W{I) + FIXED(I)
IF(XKSTAT.EQ.0.0R.SKIP} RETURN

00 B0 I = 1,JS

IF(W{1).LT..0001) GO TO 79 ,
IFIVTIC{T1).LT..01) GO TO 78

A= J6m(D)

SIG = ALOG(A®A + VTC{I)) ~ ALOG(A%A)
TP = SQRTISIG)

XMODE(I) = A*{EXP{=1.5%S51G)}
XMU = ALOG(A) = +5%S16
XMD = (ALOG(XMODE(T)) ~ XMU)/TP

CALL NDTR({XMD,P2,0D)}

P2 = P2 + .5

CALL NDTRI(P2,Y2,DD,IE)

UBLI) = EXP(TP®Y2 + XMU) + FIXED(I} & . 4*WlI)
XMODE(T) = XMODE{I) + FIXED(I) + ,4%W(I)

G0 T0 80 -
XMODE(1) = TOTAL{I)

ug(1) = TOTALID)

GO TO 80

XMODE(T) = 0,0

UB(1) = 0.0

CONTINUE

RETURN

FORMAT(13,1X,4HDEV +12420F6,0)

FORMAT (13,1X,A6420F6,.0)

FORMAT (11X,20(A4,A2))

END

EMORY RFQUIREMENTS 001A46 BYTES
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FB88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

VARIABLE OPTIONS USED - SIZE=(126976924576) :

1EW0000 NAME MOXO2TC (R} ' DEFAULT OPTION(S) USED

[EW0461 FRXPI=

1EWO461 IBCUM=

1EW0461 NDTR

1EW0461 NOTRI

1eW0461  EXP

[EW0461 MAXO

1EWO0461 ALOG

TEW0461 SORT

MODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME LOCATION NAME  LOCATION

TCOSTS 00 1A46
SAVRT 1A48 FAQ
VARNCE 29€8 ADC
SAVEL 34C8 FCa4
SAvALL 4490 3a1C
SAVER 7€B0 FCO
SAV2 BET0 FEO
SAV3 9E50 980
SCRACH A700 6A60

" ENTRY ADORESS 00

TUTAL LENGTH 11230
*4%$MOX02TC  NOW REPLACED IN DATA SET
(1 05/360 FORTRAN H DATE 71.312/18.25.49’

COMPILER OPTIDNS - NAME= MAIN,UPT=02.L1NECNT=44'SOURCE'BCD'NOLlST,NODECK.‘UADvNOMAP,NOEDlTvlD.
1SN 0002 SUBROUTINE VEHRC .

C DETERMINE *AVERAGE' RECURRING COST OF EACH VEHICLE
[
1SN 0003 REAL NPERPD
1SN 0004 INTEGER*2 VEH.NMULT,NONREC,NVD'IS'MAT.LVR.LETT.LYD,M]N,KOUTv

1 NINTYR,NTGYTR,LTR,
6 KVEHIvLABELvLVARYqLVDylVEHyLVS'LVSF'NOP'NSSF'NSRF;NSXFqNDSF

1SN 0005 COMMUN/SAVB/GRO'GUESS.LP.NSOL,MSOL'NP.MOS.NMIS,NSPR'NPERPD(30)':
1 PADIBO).LTRI50)'PLR(50)'RDIST(56'4)yALPl(4.60)

1SN 0006 CUMMON/SAVALL/LCKvSLO,NM-NEXD'NV,NUMD,MYRS'LZOPT(B)yNYD(Qb)'MAT(46
. 1)'SUST(46),DS(46),LYD(Qb)'VD(46)'IS(lOZ)vLVR(252)'LETT(250)y
2 MlNiZSO)yYRLM(ZSO).VEH(4'60)'NONREC(lZOvZO)yNMULT(bOvSO)

1SN 0007 CDMMUN/TEMP/VNM(2,250)'IFLAG'KI,NEXT.LOUT,SAVS(“O)'KOUT(QO)v
1 NlNTYR(ﬁO'ZO)vNTGYTR(AO.ZO,Z).RECUR(60.20,2)
ISN 0008 COMMON/SCRACH/ DUMM(ZOS?)'RCOST(bO),DUM(229l)vVVTR(20'120)
) [ CNUNT NUMRER OF EACH VEHICLE USED BY YEAR AND TEST RANGE
1SH 0009 NV2 = 2%NV
1SN 0010 DO 8032 1 = 1,NV2
ISN 0011 DO 8032 J = 1,MYRS
1SN 0012 B032 VYTRUJ,I) = 0.0
ISN 0013 00 8033 L = 1.NM
ISN 0014 IFIYRLM(L}.LT,.0001) GO TO 8033
JGN DDA 11= MIM(L)
1SN 0017 M = LETT(L)
14H 00l8 1 =11
1SN 0019 IFILTRIMIL.EQ.2) T = 11 & NV
5t el X = NMULTUIL.M)
154 0022 J = LYRI{L)
ISHN 0023 VYTR(Jo1) = VYTRUJ, 1) & YRLMILDI®X
19K 0024 8033 CONTINUE
C DETERMINE ?*AVERAGE' RECURRING COST OF EACH VEHICLE
1SN 0025 DN 8034 1 = 14NV
1SN 0026 RCOSTLI) = 0.0
1SN 0027 TVEH = 0.0
1SN 0028 11 =1 &NV
1SN 0029 DO 8035 J = 14MYRS
1SN 0030 RCOST{I) = RCOST(I} & VYTR{J, J)%RECUR(T»Js1) & VYTREJ,I1)*
1 RECUR(I14Jy2) :
1SN 0031 TVEH = TVEH € VYTR({J,1} & VYTR(J,I1)
ISN 0032 8035 CONTINUE
1SN 0033 IF(TVEH.LT..0001) GO TO 8034
1SN 0035 RCOST{1) = RCOST(I1}/TVEH

-
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8034 CONTINUE

[SN 0036
ISN 0037 99 RETURN
ISN 0038 END

sutsss EMD OF COMPILATION ##dkk

FB3~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTyXREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=(126976+24576)

1EW 0000

CONTROL SECTION

NAME URIGIN
VEHRC 00
SAV3 308
SAVALL 058
TEMP 4778
SCRACH 8888

LOCATION REFERS

E0

€8

Fo

FA
ENTRY ADUPESS
TNTAL 1LENGTH

AEEMIINGD VI

NAME MOXO02VC(R}

DEFAULT OPTION(S) USED

CROSS REFERENCE TABLE

ENTRY
LENGTH NAME  LOCATION
302 :
980
3A1C
4110
6A60
TO SYMBOL IN CONTROL SECTION
SAV3 SAV3 .
SAVALL SAVALL
SCRACH SCRACH
SCRACH SCRACH
0n b)
F2E8 .

NIW PFPIALFD IN DATA SET

NAME

LOCATION

€4
EC
F4

LOCATION NAME LOCATION NAME

REFERS TO SYMBOL IN CONTROL SECTION
SAVALL SAVALL
TEMP TEMP
SCRACH SCRACH



